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TIME 
SWITCH 


TYPE T-27 


—ANSWER TO HUNDREDS OF 
TIME-CONTROL PROBLEMS 


Accurate time control under a wide variety of condi- 
tions—a definite “‘must”’ in industry—is the proved abil- 
ity of the General Electric T-27 time switch. With extra 
riders a number of ““ON’’—“‘OFF” operations can be set 


on the dial to take place during the day, and to continue . 
to do so day after day without manual adjustment. USE THE 1-27 FO : 
THESE JOBS... 
TELECHRON* OPERATED 


Operated by a precision Telechron motor, the T-27 is a versatile time switch Control of timed industrial pro ce 
whose wide adaptability and low-cost installation and maintenance make it suitable é esses 


for all general-purpose applications. It requires no regulating, adjusting, or other t Store- and show-window lig J 
maintenance throughout its normal life, and will give years of accurate performance. i ing for after-dark displays 


OMITTING DEVICE AND ASTRONOMIC DIAL OPTIONAL] Signs, billboards, and spec 


For jobs where operation of the switch is unnecessary on certain days, an omitting : taculars 
device can be furnished to omit operation on any desired days of the week. 
To follow a dusk-dawn schedule without 
periodic manual adjustment, the astronomic 
dial is available. This is designed to operate 
“ON” at dusk and “OFF” at dawn, in 
conformance with changes in the length of 
days. If desired, the “OFF” operation can 
be fixed to take place anytime between 
10:00 p.m. and 2:00 a.m. ... an especially 
desirable feature for indoor and outdoor 
advertising displays. For further informa- S at 
tion, write for Bulletin GEA-3339, Apparatus Peta, Yi Ae 2. o 
Dept., General Electric Company, Schenectady led a 


5, N. Y. 


Traffic control, alarm, and 
signal systems 4 


All-night lighting in apartment 
houses } 


Floodlighting of constructic 
projects, railroad yards, build= 
ings, and monuments 4 


Street lighting 
Airport lighting 
Poultry-house lighting 


Domestic water heaters a 
furnaces . 


POPULAR MODELS AVAILABLE FROM STOCK } petrigerator defrosting 
b : 
GENERAL @ ELECTRIC 


*Reg. U.S. Pat. Off. 








NS 


S 





eS 
aintenanc With which is consolidated Electrical Contracting, 
The Electragist and Electrical Record...Established 1901 


June + 1947 


June —at a glance 
Framework for Lighting Progress 


Controls for Service ..... 
By HUGH P. SCOTT—Sectionalized, dual distribution of electric power and lighting facilities are 
combined with automatic electrical controls to improve safety, efficiency and operating economies. 


Labor Cost Variables—Part I 


By RAY ASHLEY—Estimating electrical construction labor costs involves appraisal of many 
variables calling for close analysis and experienced judgment. 


Television Antenna Systems 
Reception for apartment dwellers depends upon group antennas, coaxial transmission lines and 
special outlets. 


Wiring a Medical Clinic 
By M. N. SHANSBY—Anesthetics and special requirements call for specialized wiring celia 
and equipment. 7 


% 
Footcandles Sell Footwear ..... 
Modern design, engineering -and installation of lighting plan contribute to successful merchan- 
dising in shoe store. 


Industrial Lighting Techniques 
By BERLON C. COOPER—How te select a flexible and economical wiring system for a sdiaiasie 
lighting layout. 


Dipping Stators ..... ake 
Central Electric Co. designed and made a motor-operated dipping tank for small motor stators 
which saves labor and speeds up dipping operations. 


Industrial Electrification . . 


Standards for Small Motors 


Departments 
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WE ENDORSE 
AND SUPPORT 


THE INDUSTRY’S NEW 


PLANNED 
LIGHTING PROGRAM 


PL/PL says it tersely: Planned Lighting/Means Profit 
Lighting. It means profit to the consumer .. . profit to the 
seller. Thus it means opportunity for the entire lighting 
industry. 

PL/PL is a constructive program ... developed by the 
EEI and Better Sight Bureau. It provides effective methods 
and working tools to assure your customers of the correct 
lighting that fully meets their needs. 

For this program to work successfully, it requires the whole- 
hearted co-operation of contractors, electric companies, 
wholesalers, and manufacturers. 
Let’s all decide to 








2nd mMTERMATIONAL 


LIGHTING 1; Always sell a Lighting Plan. 
2. Always insist on quality Light- 
ing Equipment. 


The way to assure the success of your 
Lighting Plan is to use fixtures manu- 
factured by these NEMA members. 








NEMA Members 


ALL-BRIGHT ELECTRIC PRODUCTS CO. 
ART SPECIALTY COMPANY 
BENJAMIN ELECTRIC MFG. COMPANY 
BRIGHT LIGHT REFLECTOR CO., INC. 
CENTURY LIGHTING, INC. 

COMPCO CORPORATION 

CURTIS LIGHTING, INC. 

DAY-BRITE LIGHTING, INC. 
EASTERN FIXTURE COMPANY 
ELECTRO MANUFACTURING CO. 
ENDER MANUFACTURING CORP. 
FARIES MFG. CO. 

FLUORES-O-LITE COMPANY 
FOSTORIA PRESSED STEEL CORP. 
FRINK CORPORATION, THE 
GENERAL LIGHTING PRODUCTS CO. 
GENERAL LUMINESCENT CORPORATION 
GLOBE LIGHTING PRODUCTS CO. 
GOOD MANUFACTURING CO., INC. 
HOLDENLINE COMPANY 
HOLOPHANE COMPANY, INC. 
JONES METAL PRODUCTS CO., THE 
KAHN MANUFACTURING CO., INC. 
KENT METAL MFG. CO., INC. 
KIRLIN COMPANY, THE 

LIGHTING PRODUCTS, INC. 
KEYSTONE ELECTRIC MFG. CO. 
MARKEL ELECTRIC PRODUCTS, INC. 
MATLUX COMPANY, THE 
METROPOLITAN FLUORESCENT CO., INC. 
MILLER COMPANY, THE 

MITCHELL MFG. COMPANY 
MOBILITE, INC. 

OVERBAGH & AYRES MFG. CO. 
PERFECLITE COMPANY, THE 
PITTSBURGH REFLECTOR COMPANY 
PLANET PRODUCTS, INC. 
QUADRANGLE MFG. COMPANY 
REVERE ELECTRIC MFG. CO. 
RICHTER METALCRAFT CORP. 
RUBY LIGHTING COMPANY 

S & M LAMP COMPANY 

L. J. SEGIL COMPANY 

SILVRAY LIGHTING, INC. 

A. L. SMITH IRON COMPANY 
SMOOT-HOLMAN COMPANY 
SOLAR LIGHT MFG. CO. 

SPERO ELECTRIC CORP., THE 
SWIVELIER COMPANY, INC. 
SYLVANIA ELECTRIC PRODUCTS, INC. 
KURT VERSEN COMPANY 

F. W. WAKEFIELD BRASS CO. 
WATCO ENGINEERING, INC. 
WESTINGHOUSE ELECTRIC CORP. 
WHEELER REFLECTOR COMPANY 
WIREMOLD COMPANY, THE 


NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


Industrial and Commercial Lighting Equipment Section 
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FRAMEWORK FOR LIGHTING PROGRESS 


Bie, 


PLANNED LIGHTING is much more than a routine layout with 
an attached bill of materials. A symmetrical pattern of well chosen lighting fixtures 
can, and frequently does, provide good lighting. But the lighting effect is too often 
an accidental result of fortunate spacings, of ceiling and wall colors, or of a particular 
quality in the chosen fixture which makes it especially suitable for that application. 


WITH THE VARIETY of high grade, well engineered, luminaries 
now available, the chances of producing acceptable lighting are better than ever. 
The fine art of hanging new fluorescent fixtures on existing outlets may produce 

‘far better illumination than that which prevailed before, since, as a result of the 
substantial advances in lamps and fixture design during recent years, some improve- 

_Mment in light is inevitable. Let us compare such jobs, however, with others using 
perhaps identical fixtures skillfully applied in appropriate surrounds to produce 
a specific lighting effect. Here good lighting is a result of design, not of chance. 
Here is the very essence°of planned lighting. 


STARTING FROM a desired lighting result; the footcandles, the 
brightness ratio, the color and other necessary qualities; the planning of the lighting 
system is a technical job which requires not only a sound knowledge of lighting 
principles, but a comprehensive knowledge of available lighting equipment and 
components. Planning is fruitless if the resulting system is a commercially 
impractical array of custom built equipments. Planned lighting is essentially practical 
and economical. 


BETWEEN THE EXTREMES of the accidentally good installa- 
tion which results from rule-of-thumb layouts and the completely special design 
there is a great area of practical lighting application that deserves the critical 
attention of our best technical brains and our best commercial initiative. We know 
how to provide good lighting. We have excellent lamps, components and fixtures 
in wide variety. We have competent knowledge of the influence of layout and 
surrounds. The critical phase of planned lighting today is the effective coordination 
of these materials and this knowledge in applied lighting. 


THE COMMERCIAL and industrial lighting fixture manufac- 
turers recognize the compelling importance of an all-industry attack on the market 
ahead. ‘It is this group which is fostering the International Lighting Exposition in 
November which will do much to bring out the most modern of today’s lighting 
schemes. It remains for all of the men who plan and install lighting systems to 
appreciate their individual responsibilities for the progress of modern lighting. For 
it is only out of their every day judgements in planned lighting applications that 


_ real progress can come. 
Wan.t: Pat 





Electrical Construction and Maintenance 











For your 
electrical 
construction 
and 


maintenance... 


Your near-by Graybar house—time-saving source of electrical 
apparatus and supplies—also has many of the specialized tools you 
need to install them properly and rapidly. 


Among these tools—all first-quality products of leading manu- 
facturers—are benders, hickies, tool boxes, ladders, electric drills, 
k.o. punches, electric hammers, star drills, hacksaw blades, gas 
furnaces, hoists, rope, winches, electric soldering and welding equip- 
ment, and many other items. 


Whenever you need portable electric tools or other tools for 
electrical work, call your near-by Graybar office. Our local ware- 
house can deliver many of your needs immediately. Graybar Electric 


Company. Executive offices: Graybar Building, New York 17, N. Y. 





Time-saving Information Service 
for Electrical Buyers 


Whenever you need facts about 
one or several kinds of electrical 
equipment or supplies, call the 
near-by Graybar office. That’s the 
quickest, easiest way to get the 
information you want. As distri- 
butor of the products of over 200 
leading manufacturers, Graybar 
can give you catalog, price, and 
delivery information on over 
60,000 electrical items. Graybar 
Specialists are prepared to supple- 
ment this information with sound 
recommendations on selection and 
application. 4766 


ae 
r\ RING KEY TO ELECTRICAL 
A ENCcY 


IN OVER 90 PRINCIPAL CITIES 


WIRING * LAMPS and LIGHTING * COMMUNICATION * SIGNALING * VENTILATION * 


CONTROL * POWER APPARATUS * TOOLS 
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ONTROLS 


For SERVICE 


Sectionalized, dual distribution of elec- 


tric power and lighting facilities are com- 


bined with automatic electrical controls 


to improve safety, efficiency and oper- 


ating economies for the modern store. 


By Hugh P. Scott 


and reconstruction of an office 

building into Lane Bryant’s new 
ten-floor store for women on New 
York’s smart Fifth Avenue includes 
the installation of a new a-c distribu- 
tion system, the extensive utilization 
of remote and automatic controls and 
a complete new installation of modern 
lighting specially designed for retail- 
ing. The a-c installation, involving 
the complete changeover of all lighting 
and a part of the motorized equipment 
from an inadequate d-c system, was 
completed without interruption of elec- 
trical service and now provides addi- 
tional capacity to meet the demands 
of a greatly-expanded electrical plan. 
Controls for lighting and motored op- 
erations include remote magnetic con- 
tactors, time switches, thermostatic 
and pressure elements and a system 
of electric interlocks for protection of 
the air conditioning plant. Lighting 
combines modern design and installa- 
tion techniques with functional applica- 
tion and color correction. The in- 
stallation reveals progressive thinking 
and emphasizes the dependence of 
modernization on electrical evolution, 
expansion and advancement. 

Requirements of the unified Lane 
Bryant organization differ materially 
from those which served the former 
multiple-tenant commercial occupancy. 
Additional elevator service, air con- 
ditioning, fluorescent lighting and cen- 
tralized switchboards are among those 


[= recently-completed renovation 
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items which necessitated a revamped 
electrical system. Also included in 
the electrical contract was the installa- 
tion of conduit for fire and sprinkler 
alarms, watchman’s clock system, tele- 
graph, paging and both inter-depart- 
mental and public telephone service. 


Dual Distribution 


Continuity of electrical service is in- 
sured through the installation of a 
dual system of distribution with the 
main switchboard divided into two 
separate sections serving separate 
feeders and load centers. With this 
arrangement, alternate lights on all 
floors, motors for alternate elevators 
and all other major electrical duplica- 
tions are fed from separate circuits. 

This dual distribution system orig- 
inates at the transformer vault, where 
two service take-offs are provided, and 
extends from the a-c transformer vault 
to the two main switchboard sections 
through duplicate runs of twenty 500 
MCM cables (5 per phase and 5 for 
neutral). Should a fault develop in 
either service, a section of the switch- 
board, or in the internal distribution 
system, the store would not be sub- 
jected to the complete interruption of 
service, 

Flexibility of showcase and sales- 
counter arrangements is achieved on 
all merchandising floors by connecting 
the electrical circuits of adjacent cases 
and counters with connectors, plugs, 


Illumination plan of main floor in- 
cludes cove lighting for cornices and 
column borders, recessed lensed in- 
candescent units for general illumina- 
tion, diffused fluorescent runs as deco- 
rative motifs between columns, and 
slimline case lighting to display mer- 
chandise. 


jumpers and fittings. -By connecting 
counters together with flexible metallic 
sheathed jumpers instead of to separate 
floor outlets, a single floor receptacle 
serves an entire bay or series of units, 
permitting the counters and cases to 
be shifted for seasonal variety and to 
meet departmental requirements. It is 
believed that shopper interest will be 
periodically stimulated by these easily- 
created variations in merchandising 
presentations and by corresponding 
variations in controlled lighting. 

As now installed, the original d-c 
utility service has been reduced in 
capacity and supplies a new switch- 
board through a 600-amp., 2-pole, 
2-wire service switch. Those d-c mo- 


. tors which were retained (sewage, 


condensate return and house pumps, 
sprinkler system and freight elevator) 
have a total hp. of 140 and are con- 
nected to the new board by feeders 
rerouted to suit the new structural 
alterations and recontrolled to pro- 
vide for the new requirements of Lane 
Bryant. 

The new a-c service passes through 
two 2000-amp., 3-pole, 4-wire, man- 
ually operated disconnect switches to 
feed the main switchboard, and through 
two 800-amp., 3-pole, 3-wire switches 
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Continuous cove 
lighting. Ends of 
lamps overlapped 
to eliminate dark 
spots on 
“eeo| ce/ling. 
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Fluorescent and incandescent 
units, recessed above ceiling 
line. Plaster splay follows angle 
of light oistribution 














Double coves are constructed along each side 
of beams. Under side lighted by single fluorescent 


lamps (end- to-end) behind diffusing panes. 




















Incandescent lamps 
are used singly or in 
combinations behind 





= wiale -angle aistribution 
= . 
Fluorescen?# troffers (am ™ lenses 
(Sand 4 feet long with wy an 








either 2or3 lamps per 


section ) and 
square lensed 
incandescent 
units are used 
in multipse 
combinations. 





reflecting 








Fixture designs and installation de- 
tails are influenced by available re- 
cessing space, location of structural 
features, general decorative plan of 
departments, specific purpose of the 
lighting units, and mounting heights. 


Plaster splays rise from level of sus- 
pended ceiling to distributing lenses 
shielding square fluorescent fixtures 
(each with four 20-watt lamps on 
5-inch centers mounted 2 inches above 
glass panels) and round incandescent 
units. 


to a refrigeration control panel. Re- 
frigeration equipment includes two 
200-hp. compressors while other new 
a-c motors (elevators, unit heaters, 
exhaust fans and pumps for fuel oil, 
cooling tower, chilled water and con- 
densate) have a combined capacity of 
an additional 180 hp. The various 
load centers are connected to the main 
switchboards through six power feed- 
ers and 15 lighting feeders. Load 
centers control 33 power and 828 light- 
ing branches. Utility a-c service is 
208/120-volt, 3-phase, 4-wire, 60-cycle. 

All wiring is in rigid steel conduit, 
34-inch minimum diameter. The mini- 
mum gage of wire is No. 12. Rubber 
insulation on all conductors throughout 
the store is type RH. Where conduc- 
tors are carried underground or run 
in damp or wet locations, they are 
lead sheathed or RW insulated. 


Spotlights include 
PAR lamps behind 
oatrectional louvers. 


Minimum recessing space 
required with shallow 
housing. 
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In the interest of safety, all stair- 
way, exit, elevator and service lighting 
is controlled and served by separate 
panels and risers. 

Switchboards are of safe, dead-front 
construction, entirely enclosed by steel 
housings, with continuous pull boxes 
and cables racked on insulators. Sep- 
arate utility closets on each floor 
contain surface-mounted lighting 
panelboards having common feeder 
junctions and tap boxes in the center. 
Concentric cabinet doors provide ac- 
cess to switches alone or to switches 


and fuses. Screwed steel trim covers 
the surrounding wire-free 5-inch 
gutters. 


Controlled Operation 


Unnecessary and extravagant use of 
light, heat, water and personnel super- 


vision is reduced to a minimum 
through the use of automatic controls 
and remote magnetic switches. Time 
switches automatically control lighting 
in main floor show windows. Ther- 
mostatic controls regulate house tank 
temperatures and the operation of unit 
heaters, fans and circulating pumps. 
Remote magnetic switches activate 
motors located in inconvenient or re- 
mote parts of the building. Wherever 
practical, the operation of the store 
has been placed on either an automatic 
or supervisory basis, improving plant 
efficiency, safety and economy while 
reducing the manual routines requiring 
the attention of maintenance and en- 
gineering personnel. 

Lighting panels on all merchandis- 
ing floors are divided into three sec- 


tions to provide separate control of 
floor and display case lighting, general 
ceiling lighting and night lighting. 
Current is conserved by cutting off, 
from the basement switchboard, in- 
candescent illumination, local displays 
and sales counter equipment (time 
stamps, cash registers) at the close of 
the sales day. Cleaning and other 
after-hours activities are performed 
under fluorescent lighting, thereby 
utilizing lamps having greater life 
and less current consumption. 

Another control is over the unau- 
thorized use of fire-tower exits. These 
exits are guarded by wall-recessed 
photo-electric cells and light sources 
emitting infra-red beams. A warning 
bell, relay activated, is sounded when 
a beam is interrupted by the passage 
of any person. Unauthorized persons 
using the stairways are not conscious 
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of the invisible beams and, due to an 
arrangement of reflecting mirrors in 
both walls, it is impossible to pass 
the warning station without interrupt- 
ing the continuity of light between 
source and cell. 


Illumination Plan 


In designing the lighting plan, con- 
sideration was directed to the varied 
purposes and illumination require- 
ments of sales areas, business office 
space, clothing alterations department, 
storage and building service areas. 
Further attention, to type of light 
source, application and intensity, was 
required in merchandising areas dis- 
playing such diversified materials as 
clothing, jewelry, furs and leather ac- 


Incandescent and fluorescent light- 
ing sources are combined throughout 
the store. Depending upon location, 
fixtures are recessed into walls and 
ceilings, surface and _ suspension- 
mounted. To eliminate or minimize 
source brightness in several large ceil- 
ing -areas, both incandescent and 
fluorescent fixtures are recessed so 
that their. wide angle distribution 
lenses are raised several inches above 
surrounding ceiling surfaces. Immedi- 
ately-adjacent ceiling areas are splayed 
or beveled to conform: to the distribu- 
tion angle of the fixture lens, thus 
effectively reducing visible luminous 
ceiling surfaces without reducing dis- 
tribution of light. Reflectors are tinted 
a warm white. 

Applications range in degree from 





cessories. Particular attention was 
given to create environments best 
suited to merchandising. The com- 
petition of natural daylight has been 
virtually eliminated in merchandising 
areas, and all air conditioning, sprin- 
klers, architectural details and decora- 
tions have been coordinated to assure 
pleasing as well as effective results. 
Wattage of lamps, installation details 
and fixture designs were determined by 
mounting heights, available recessing 
Space, effects and illumination inten- 
sities desired. Color consideration was 
given to lamps and reflectors as well 
as to wall treatments and carpeting in 
order to achieve harmony in decora- 
tion, to minimize color distortion, 
present merchandise most favorably 


and to flatter skin tones of shoppers. 


White surfaces are warmed by the 
restrained addition of pink tints. 


Wiring 
troughs 
back to 
a-c Ser. 
Sws.-20- 
500. 


(5 per 

phase 

and neu. 

in each 

trough, 
i] 
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totally indirect to totally direct. 
Lenses, louvres and diffusing panels 
are employed to achieve light concen- 
tration or dispersion, resulting in a 
lighting plan that answers the require- 
ments for general illumination, func- 
tional concentrations and decorative 
treatments, 

The design of the new Lane Bryant 
store was created by architects Ely 
Jacques Kahn and Robert Allen Jacobs 
in conjunction with Edward E. Ashley, 
the electrical and mechanical consult- 
ing engineer for the project. The elec- 
trical installation and d-c alteration 
was handled by the Janover Electric 
Company. The Taylor Construction 
Company was the general contractor. 
All firms employed in the renovation 
program are located in New York City. 


Sportswear is displayed by narrow case 
and inbuilt fluorescent strip lighting, 
recessed incandescents above ceiling- 
flush distributing lenses, and multi- 
source general illumination. 


Dual distribution system begins at 
utility service entrance and extends 
through entire store area, guarantee- 
ing uninterrupted service. Efficiency 
and economy are obtained through 
use of three-section lighting panels 
and extensive use of automatic con- 
trols. 
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Section A | Section B 
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Front elevation and plan of 
3-Section Lighting Panel. 


Servide switches 


Partial schematic 
wiring diagram 

Showing dual dis- 
tribution system. 
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LABOR COST VARIABLES ,., 


Estimating electrical construction labor costs 
involves appraisal of many variables calling 


for close analysis and experienced judgment. 












































costs for electrical work that only 
they who have a natural propensity 

for analyzing conditions and are con- 
stantly engaged in electrical construc- 
tion work can prepare sound esti- 
mates. It would be impossible to re- 
late all the influences which enter into 
labor costs; however, some factors 
are outstanding. Before pricing the 
labor on any project, the three fol- 
lowing major factors must be con- 
sidered. 

(1) The type of project 

(2) The working conditions 

(3) The labor market 

All three of these factors enter into 
the labor cost of any job and in some 
cases their effects are so interwoven 
that it is hard to determine how much 
any one will influence the final cost. 

As a general classification, contrac- 
tors engaged in building construction 
work speak of work as being residen- 
tial, commercial, institutional, indus- 
trial, or special. Each of these in turn 
embraces several individual types. A 
partial listing follows: 


\: vast are the variations in labor 


RESIDENTIAL 
Speculative Houses 
High Class Residences 
Apartment Buildings 

COMMERCIAL 
Small Stores 
Department Stores 
Theatres 
Office Buildings 

INSTITUTIONAL 
Schools 
Hospitals 
Asylums 

INDUSTRIAL 
Factories 
Power Plants 
Power Houses 

SPECIAL 
Sewage Disposal Plants 
Water Works 
Recreation Centers 
Mines 


Considering that any one of the fore- 
going types has its individual char- 
acteristics, it can be readily under- 
stood why we repeatedly point out that 
it is futile to try to set up any tables 
of labor units which are universally 
applicable. 

A four inch square switch outlet box 
will have a labor unit of 0.20 to 0.30 
hours for a speculative house, whereas 
the same box will have a unit of 1.25 
to 1.50 hours when installed in the 
column of a heavily reinforced con- 
crete building. Conduit and boxes 
installed on a-16 ft. ceiling will have 
labor costs approximately 20 percent 
greater than those for a 12 ft. ceiling. 
One could go on indefinitely sighting 
such variations which are a result of 
types of construction. As shown by 


Installation and layout costs run 
higher on this type of installation than 
for flat slab construction. 
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the foregoing list, working conditions 
and the labor market also have to be 
reckoned with. 


Working Conditions 


One of the biggest gambles in con- 
tracting is the possibility of having 
good working conditions. On new 
building construction projects, one does 
not always know who the general con- 
tractor will be, what sub-contractors 
will be engaged, and other pertinent 
factors which would enable him to 
anticipate job conditions. That is why 
industrial contracts for complete in- 
stallations (jobs where the contractor 
furnishes all the materials along with 
the installation service) are generally 
among the best risks. On such proj- 
ects there is less likelihood of unfore- 
seen interference from other trades. 

The following are a few of the many 
things to be considered: 

(1) Proper selection and timely de- 

livery of materials 

(2) Progress of the job as a whole 

(3) Conditions of working spaces 

(4) Tools and equipment 

(5) Cooperation of other trades 

(6) Weather conditions 


(1) Proper Selection and Timely De- 
livery of Materials 


“The right materials, in the right 
quantities, at the right time” con- 
stitutes one of the cardinal rules of 
good construction practice. Recent ex- 
perience on “Installation-Only Proj- 
ects,” figures show how direct labor 
may be increased as much as 10 per- 
cent if this rule is not adhered to. The 
effects of procurement failures and 
untimely deliveries are equally bad on 
both “Complete Installations” and “In- 
stallation-Only Projects.” The last year 
has been one of constant struggle to 
get deliveries on time. With suit- 
able materials and equipment hard to 
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locate, and deliveries erratic, construc- 
tion programs have been irregular and 
hectic. Such conditions are always 
reflected in direct labor costs. 

Each consrtuction trade is affected 
directly and indirectly by such condi- 
tions; directly, because its own sched- 
ules are irregular, and indirectly, be- 
cause other trades have the same 
troubles and are unable to offer nor- 
mal cooperation. 


(2) Progress of the Job as a Whole 


Completeness of plans and specifica- 
tions, general supervision, contractors, 
and coordination of trades, all enter 
into the general progress of a job. 
Best results are realized when com- 
petent architects and engineers have 
complete control of the work. Con- 
tractors are carefully selected, the work 
well timed, and trades properly co- 
ordinated. 

Any irregularity in the construction 
program is likely to be noticeable in 
direct labor costs. The electrical con- 
tractor has men and equipment on the 
job to meet a certain construction 
schedule. If the schedule is not main- 
tained, there is lost motion, and the 
men have to either mark time or be 
shifted to another job. Another proj- 
ect may move too rapidly to permit 
a contractor to use his men and tools 
to the best advantage, or it may go 
by spurts and create fluctuating de- 
mands. Fluctuations increase labor 
costs on the particular work and the 
job which temporarily relieved the men 
also suffers a loss. 

Making allowances for job progress 
is largely speculative; however, there 
are many ways in which the estimator 
builds up his case. It is a part of the 
estimator’s business to be familiar 
with the reputations and records of 
architects and builders. He knows 
with what care they select contractors, 
how well their jobs are superintended, 


FACTORY INSTALLATIONS (1946) 


TYPE OF INSTALLATION 


Exposed on Wood 
Exposed on Wood 


Exposed on Concrete 


(1) Fastenings not included 
(2) Fastenings included 


Exposed on Concrete 
(1) Fastenings not included 
(2) Fastenings included 


Exposed on Concrete 
(1) Fastenings not included 
(2) Fastenings included 


Exposed on Concrete 
(1) Fastenings not included 
(2) Fastenings included 


Concealed in Slab—Thin Slab Constr. 


Concealed in Slab—Heavy Slab Constr. 


16 Ft. Ceil. Hub Ftgs. 


Exposed on Steel 
(1) Fastenings not included 
(2) Fastenings included 





12 Ft. Ceil.—K. 0. Box 5.5 
16 Ft. Ceil.—K. 0. Box 6.5 
12 Ft. Ceil.—K. 0. Box 


CONDUIT OUTLETS 
Hours/100 Ft. Hours Each 


Switch 
Om) 


0.65 


fe 
6.0 0.7 


0.85 


Vy” 


G7> GF 
0.95 0.9 


16 Ft. Ceil.—K. 0. Box 


0.75 
0.95 


12 Ft. Ceil. Hub Ftgs. 


16 Ft. Ceil. Hub Ftgs. 


7.5 
10. 


5. 
6. 


a5 
10. 


Experienced labor costs on a very limited number of construction types. 
Such tables cannot embrace a great variety of types and conditions. At 
best any table of labor units is only useful as a guide. 


and what success they have in coor- 
dinating the work of all trades. 

In normal times certain architects 
follow a particular line of building and 
they know which contractors can best 
produce the results they want. Con- 
tractors are selected who can do their 
own work well and at the same time 
cooperate with other trades to work 
for the best interests of the job as a 
whole. Often the same group of con- 
tractors go from job to job and they 
become so accustomed to working to- 
gether that the progress made is bene- 
ficial to all concerned. 

With such smooth running work 
direct labor cost, supervision, operat- 
ing costs, and overhead are all held 
down to a minimum. Benefits are not 
limited to the contractors only. Archi- 
tects and owners also profit by ex- 
peditious work of contractors. The 
architect is able to close the job in a 
reasonable length of time and his costs 
of superintending are low. The owner 
in turn has his job delivered on sched- 
uled time and does not have his money 
tied in a project which is being delayed 
by poor management on the part of the 
architect and the trades involved. 


(3) Condition of Working Spaces 


Condition of working spaces can be 
roughly classed under three headings: 


(a) Construction spaces 
(b) Floor conditions 
(c) Air conditions 


(a) Construction Spaces 

The jams that an estimator can get 
into by not knowing how cramped 
and unfavorable working conditions 
are going to be, are really tragic. To 
avoid such jams one must be con- 
stantly alert, as the plans which in- 
dicate the best provisions for electrical 
work are often those for jobs of the 
worst sort. The more congested the 
work, the greater the likelihood of each 
mechanical trade being drawn up sep- 
arately. The individual plans make the 
work look simple, but when superim- 
posed the combined trades present 
quite a different picture. 

The writer had occasion recently to 
plan an estimating schedule for a large 
research building. Looking at the 
electrical plans led one to believe that 
it would be a prize installation. A 
study of all mechanical plans, however, 
revealed that the electrical installation 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1947 65 











would be nothing short of a nightmare. 
The basement plan showed numerous 
large feeder conduits run on the main 
corridor ceiling. To have installed the 
work as shown, would have been 
simple. Other plans, however, had 
work in the same space. There were 
gas, air, steam, and water pipes, all 
to go in this corridor with the feeder 
conduits. Similar congested spaces 
were in evidence elsewhere. 

Electricians working on such a proj- 
ect have plenty of trouble. They must 
work to close measurements, in 
cramped spaces, and provide numerous 
offsets and pull boxes in order to clear 
other work. In addition, there are the 
difficulties which always result from 
several trades trying to work in the 
same location. 

Limited riser shafts always warrant 
careful study. It is one thing to suc- 
ceed in crowding riser conduits into a 
shaft, but getting them in in such a 
manner that they can be brought out 
at the proper floor, is quite another. 
The arrangement of horizontal runs, 
does not always lend itself well for 
adaptation to the vertical arrangement 
which is more or less fixed. Offsets 
or pull boxes used to overcome such 
difficulties consume much time. In 
addition there is the extra labor which 
always accumulates when men are 
working in crowded spaces. 


(b) Floor Conditions 
Contractors try to plan their work 
so they can take advantage of the 


Time required for installing ceiling outlets in flat slab construction is much less than for many other types of buildings. 


best floor conditions. It seldom occurs 
that ideal conditions exist, and very 
often it becomes necessary to cope 
with numerous obstacles. 

Occasions arise where part of the 
work must be installed while the floors 
are still in an unfinished state. This 
is often true on industrial projects 
where the buildings are one story steel 
structures. In order to meet time 
limits of the contract, the electrical 
work is started as soon as the steel is 
up and the roof on. The ground may 
be levelled off or it may present a series 
of pipe trenches and mounds of ex- 
cavated dirt. Such conditions prohibit 
the use of rolling scaffolds and greatly 
interfere with ladder work. 

In buildings with finished floors, 
there are possibilities of much inter- 
ference from materials and operating 
equipment. Such obstacles are many 
and varied. Existing plants, which 
are operating, usually offer many risks. 
Moving machinery, hand trucks, stock 
piles, and factory workmen, are all 
hazards. 

Installations in new buildings may 
prove to be as difficult as those in 
existing plants. Take, for example, 
a bottling plant being rushed to com- 
pletion. At the time motor wiring is 
being installed, the floors will be packed 
with equipment and workmen of the 
various trades. Sterilizers, bottling 
machines, coolers, lablers, conveyors, 
and other pieces of equipment are all 
packed together with mechanics work- 
ing on one or all of them. 





If one is figuring work which is to 
go in an existing building, he should 
by all means take a look at the condi- 
tions. On the other hand, if he is 
figuring work for a new industrial 
plant, he should try to acquaint himself 
with conditions in similar plants. 


(c) Air Conditions 


Troubles from gases, fumes, and ex- 
cessive heat, are experienced only on 
occasional projects. Unfortunately, 
(because they are not every-day occur- 
rences) estimators sometimes overlook 
such possible trouble. 

One may be figuring the work for 
a new plant, but he can never be sure 
that he will have men out before oper- 
ations start. Part of the plant may 
be rushed to completion and operations 
started before the remainder of the 
plant is ready. Under normal condi- 
tions the electrical contractor seldom 
gets out of industrial plants until long 
after production is under way. 

Work near ceilings or roofs may be 
extremely costly in gas plants, furnace 
rooms or any place where the air is 
not normal. 

The above conditions all affect in 
one way or another the cost of labor 
on the job. They cannot be analyzed 
from tables of labor units. They must 
be appraised from training and experi- 
ence. The next article in this series 
will discuss other and equally im- 
portant factors which must be con- 
sidered in accurate job estimating and 
cost analysis. 
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Reception for 


apartment dwellers de- 
pends upon group an- 
tennas, coaxial transmis- 
sion lines and special 


outlets. 


well designed and properly located 

antenna. The high frequencies 
used in television travel in straight 
lines. They reflect from solid objects. 
Since television sets cannot discrim- 
inate between direct and reflected 
waves, the antenna must be designed 
1) to receive and transmit to the set 
a signal of adequate strength and 2) to 
discriminate by directional character- 
istics against reflected signals. 

Ordinary radio broadcast frequen- 
cies (550 to 1500 kilocycles) readily 
penetrate building walls so that sensi- 
tive preamplifiers and small built-in 
loop antennas can give quite satisfac- 
tory reception. The days of a forest of 
antennas on apartment house roofs are 
long past, but in real estate circles the 
memory lingers. Apartment house 
management in New York and Chi- 
cago have already banned the erec- 
tion of television antennas. They have 
advised their tenants against the pur- 
chase of television sets until satisfac- 
tory antenna systems are available to 
serve groups of sets. 

Even without the ban, the erection 
of several antennas in close proximity 
causes interaction and interference 
which can seriously impair reception. 

The future of television in the great 


T ELEVISION reception requires a 


SYSTEMS 


ANTENNAS 





} MULTIWAVE 
| ANTENNA AMPLIFIER 
| 530 KC-18.1 MC 


CROSSOVER 





ANTENNAS 


300-OHM 
LINES: =-= 


F-M AND 
TELEVISION 
ANTENNA AMPLIFIER 


TRANSFORMER 


RG-58/U 


RG-58/U 


RECEIVER 


RECEIVER 
MATCHING TRANSFORMER 





RG-58/U 


RG-58/U 


ie) 


¢ DISTRIBUTION TRANSFORMER 
(17 REQUIRED) 


CUSTOMER OUTLET 
(64 REQUIRED) 


Antennaplex distribution system for 64 outlets providing broadcast, 
shortwave, television and FM signals over a single cable. System can be 
extended to 256 outlets without additional amplifier equipment. 


urban centers depends upon the de- 
velopment and installation of proper 
and effective antenna systems in apart- 
ment buildings. The development and 
installation of antenna systems on the 
other hand depends upon the public 
demand for television sets. Aggra- 
vating the impasse is the current sellers 
market in apartment rentals. Apart- 
ment house owners are unwilling to 
provide new and expensive tenant 
services. 

The break should logically come in 
new apartments under construction. 
That FM radio and television will 
become as common as broadcast radio 
during the early life span of these 
buildings is axiomatic. However, few 
now under construction have raceways 
suitable for high frequency radio trans- 
mission lines. On one New York 
project, a raceway system originally 
planned was actually omitted under an 
alternate as an economy measure. 

Contributing to the confusion is the 
practically complete blackout of tech- 
nical information outside of the tele- 
vision laboratories. The presumption 
that factory trained servicemen will 
install television sets and the neces- 
sary antennas and transmission lines 
when the set is purchased may be satis- 
factory for detached homes or small 


multiple occupancy buildings. The 
group antennas, the preamplifier, the 
transmission lines, the outlets and the 
raceway systems necessary for apart- 
ment houses, however, are not related 
to the sale of individual television sets. 
There is, therefore, an urgent need 
for getting necessary technical data 
out to architects, engineers, electrical 
contractors and real estate owners, 
who have otherwise no concern with 
the manufacture, sale or installation 
of television sets. 


Antenna Systems 


A study made by the editors of Elec- 
tronics describes several antenna sys- 
tems now available or soon to be avail- 
able; they include those developed by 
the consulting firm of Amy, Aceves 
and King, the Radio Corporation of 
America, the Telecon Corporation and 
the United States Television Corpora- 
tion. 

The first two firms have.for many 
years designed and installed master an- 
tenna systems for broadcast and short 
wave services. By 1941, systems of 
this general type were installed in over 
1200 new buildings and about 1000 
existing buildings. Costs ran about 

[Continued on page 172] 
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Wiring a 


~ MEDICAL CLINIC 


Anesthetics and special requirements call for 


By M. N. Shansby, 


Supervising Electrician 
El Serco, Los Angeles, Calif. 


E have recently completed the 
W wisin installation of a_ small 
clinical building for Dr. Walter 
Wakelin at 5306 No. Figueroa St., Los 
Angeles, said to be as up-to-date as 
anything doctors can conceive to help 
them in diagnosis and treatment. Since 
such clinical units are apparently on 
the increase, our experience on the 
special requirements of such work may 
prove useful to others. 
This clinic building is only 36 ft. 
6 in. wide by 46 ft. long, yet it con- 
tains 17 rooms. Nothing but the archi- 
tect’s floor plans were available—no 
electrical wiring diagrams of any sort. 
The electrical contractor was supposed 
to figure out all the necessary circuits, 
after consultation with the doctor- 
owner of the clinic as to the equipment 
and lighting facilities to be installed. 


The entire installation was to be as 


adequate, convenient and as nearly 
foolproof in every way as the most 
modern ideas and materials would en- 
able us to make it. 

The final layout required more wir- 
ing and wiring devices than we ever 
put into a like number of cubic feet 
of space. In carrying out the idea 
shown in the diagram, here are some 
of the major problems encountered. 

All receptacles, switches and the 
whole air intake and exhaust system 
in the surgery were to be explosion- 
proof. 

All six of the general lights in the 
surgery were to be vapor proof. When 
it came to the surgical lamp, this was 
connected so as to set in operation the 


specialized wiring methods and equipment. 





Into this relatively small building, used for a doctor’s clinic, were crammed 
more wiring and wiring devices than would ordinarily be found in other 
types of buildings several times as large. 


motor of the exhaust fan for that room, 
with the turning on of the lamp. The 
air in a surgery must be changed 
at least twelve times per hour during 
an operation. Since the operation 
would never be performed without the 
lamp on, the safe, foolproof way would 
be to start the exhaust automatically 
with the turning of the lamp switch. 
Altogether, the surgery, which is 
only 16 ft. by 17 ft., contains six vapor 
proof fixtures, two explosion-proof re- 
ceptacles, two explosion-proof switches, 
one surgical lamp and one complete 
grounding system to guard against 
static electricity igniting any com- 
bustible substance that may escape into 
the room during anesthetization, which 
will be described later. 
Throughout the surgery, asbestos 
covered heat resistant wire was used, 
in the ceiling. This was beyond re- 
quirements, but it makes a better job, 
with less danger from deterioration. 
- The exhaust system for the surgery 
is a separate unit. This is also beyond 


requirements, but was done so that 
there could be no possibility of ex- 
plosive fumes reaching any other part 
of the building. This is not a new 
idea, but one that was strongly ad- 
vocated by us. A separate fan is used 
to ventilate all other parts of the 
building, on a separate duct system. 

As to the grounding system in the 
surgery, the danger of explosion from 
static electricity has long been recog- 
nized by medical people, fire preven- 
tion boards and the Underwriters’ 
Laboratories. Various methods have 
been used to ground all equipment, 
the patient and the surgeon. We chose 
a system that is comparatively new, is 
safe, not unduly expensive and could 
be installed like any other wiring and 
not built into the structure except for 
a short run of pipe in the floor. It is 
the hospital electrostatic grounding 
inter-coupler, made by the Cannon 
Electric Development Co., of Los An- 
geles. 

It consists of a square, bronze floor 
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box with a circular hole in the top 
on which is mounted a cover assembly 
through a watertight gasketed con- 
nection. A circular boss on the under 
side of the cover assembly thas a 
sealing gasket, which allows an align- 
ment of the assembly in case the box is 
not set exactly horizontal. 

The circular boss is equipped with 
an insulating panel which is provided 
with six jacks arranged in a circle 
and approximately flush with the panel. 
On the underside of the panel are 
mounted six corresponding 12 megohm 
resistors one side of each connected 
to the corresponding jack and the other 
to a common ground connection with 
the ground jumper to the grounding 
bus in the bottom of the box. 

The box, usually located under the 
operating table, is set in the concrete 
of the floor sufficiently below the sur- 
face so that the top of the cover 
assembly, or floor plate, is flush with 
the floor. In the middle of the floor 
plate is a circular, hinged cover giv- 
ing access to the jacks. This cover is 
also provided with a sealing gasket. 

A conduit, laid in the floor concrete 
is led from the box to the nearest water 
pipe, to carry a No. 8 grounding wire 
from the grounding bus and connected 
to the water pipe with a clamp. 

What are called grounding chains 
are provided with a plug at one end to 
enter the jack and a clamp at the other 
to clamp onto a person’s leg or to 
furniture or equipment. The chains 
are beaded and covered with trans- 
parent plastic, very neat looking and 
light and flexible. Two chains 6 ft. 
long, with 1-in. clips are provided for 
the anesthetic machine and the hot 
water table; two chains 4 ft. long 
for the surgeon and patient; one for 
the anesthetist, and one for clamping 
on the exposed metal tubing of the 
operating or instrument table. 


Because there is no attic in the 


building, we were unable to use pull 
boxes, which necessitated more home 
runs than in the average installation. 
In addition, we had to make five 34-in. 
line home runs for telephone service, 
to a central panel in the boiler room, 
located in a small, attached building. 

One especially vexatious problem 
arose from the fact that all the outside 
walls and some of the partitions are of 
hollow concrete blocks (this is a class 
A building and constructed to accom- 
modate a second story later). The rest 


Diagrammatic sketch showing the 
grounding system employed to prevent 
static sparks in the surgery. 


of the partitions are fire resistant, 
two inches thick, solid plaster. 

Because of the thinness of the plaster 
partitions, we used some switch boxes 
that had been cut down to 1} inches 
in depth. After the box hanger and 
switch ring were installed we had 
exactly ys in. to spare in locating each 
box. This made the mounting of 
these boxes really a precision job. 
The tubing had to be bent perfectly 
so as not to pull the boxes even the 
slightest fraction out of position. 

In the surgery and halls, for gen- 
eral lighting, glass-enclosed, two-lamp 
20-watt, recessed fluorescent fixtures 
were employed. All other general 
lighting is cold cathode. Ceiling out- 
lets in all rooms except the surgery 
were wired on one side of the room. 
This was done so that the eight-foot 
length of cold cathode fixtures would 
be located in the center of each room. 

The completed installation is an ex- 
cellent example of concentrated wiring. 
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Electrical wiring diagram for the clinic. Building 36% ft. by 46 ft., one 
story; 100 ft. of 1-in. conduit; 400 ft. of half inch conduit; 1100 ft. of steel 
tube, 4, YA» ¢ and 1 in.; 5, 400 ft. of wire; $2200 worth of lighting fixtures. 
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Show window and arcade ceiling fix- 
tures are duplicated in accessories 
area. Continuous bank of recessed 
luminous ceiling panels separate ac- 
cessories area from main sales salon. 


strates the dramatic possibilities of 

utilizing planned lighting and wir- 
ing as essential architectural and 
building instruments, a new John 
Ward shoe store in metropolitan New 
York employs fluorescent, incandescent 
and cold cathode lighting to effectively 
illuminate both merchandise and the 
rich setting of selected woods, fabrics, 
metals, stone, glass and paints. 

Separate areas of the store are 
smoothly integrated by the skillful con- 
tinuity of lighting and architectural 
motifs between departments. Entrance 
ceiling patterns and show window 
treatments are carried through an all- 
glass front wall from the accessories 
area to the exterior arcade, the honey- 
colored pine ceiling then sweeping 
upwards at the building line to form an 
attractive backing for illuminated 
bronze letters spelling the firm name 
across the facade. Sign lettering is 
outlined in white by double rows of 
cold cathode tubing. Transformers are 
mounted behind the pine backing with 
access panels located above. 

The entrance and accessories ceiling 
is pierced by eight flush, 30-inch 
square, diffusing glass panels, four 


|: a modern design that demon- 
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Sunken, carpeted shoe salon is primarily lighted by two-lamp fluorescent 
troffers, combined into units by the use of building molding as framing 
around each double run. Different color treatment inside and outside framed 
areas further unifies the treatment. Natural white oak, light grey and deep 
red give richness to walls and warmth to furniture. 


located on either side of the all-glass 
store front. Each panel is evenly back- 
lighted by three 20-watt 4500-degree 
fluorescent lamps mounted 6 inches 
above the panel line in a recessed metal 
box fixture. 

Two large show windows flank the 
arcade while a smaller display area 
faces the street. The display case on 
the left, of cantilever construction, 
paneled in oak and extending through 
the glass front to the shop proper, is 
lighted by three illuminating media; 
a row of recessed 150-watt R40’s be- 
hind ceiling-flush disc louvres on 24- 
inch centers, a series of 150-watt spots 
in ‘bell-shaped spun-metal reflectors 
suspended with pivots 13 inches below 
the ceiling line on 34-inch centers, and 
three continuous rows of 4500-degree 
fluorescent lamps (40-watt mounted 
end-to-end) in troffers recessed across 
the rear ceiling. The recessed right 
show window, displaying specialty mer- 
chandise, is illuminated from above by 
four continuous rows of 40-watt 
fluorescents mounted between 8 inch 
deep wooden louvres, and a row of 
150-watt incandescent reflector-spots, 
recessed in inclined sockets located be- 
hind the upper frame of the case. The 


small bronze-framed window at the 
street end of this display area is top 
lighted from above by a single 20-watt 
fluorescent lamp and one 150-watt 
R40 spot. 

The all-glass front serves as yet an- 
other displaying means, presenting the 
entire interior to the public. From 
the arcade, pedestrians can view the 
accessories area immediately inside 
the Herculite glass doors, the sunken 
sales area, bordering stock racks and 
interior wall displays. 

Hosiery racks, in the accessories 
area, are lighted both by suspended 
bell-shaped spots and ceiling-recessed 
fluorescent fixtures. The remainder of 
the store is lighted exclusively by fluo- 
rescent lamps. Open-faced white-oak 
shoe racks along the left wall are top 
lighted by a shielded single continuous 
border of 40-watt whites. Reserve 
stock, in library racks placed at an 
angle with the right wall and behind 
the curved rear partition, are illumi- 
nated by multiple two-lamp 40-watt 
4500-degree surface-mounted fixtures. 
Wall displays, set into this curved rear 
partition, are top lighted (single 24- 
inch whites), and small shadow box 
displays facing the interior building 
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Footwear 


Modern design, engineering and 





installation of lighting plan con- 


tribute to successful merchandising 


in shoe store. 


halls are top-lit by single lamps. 

The ceiling treatment of the main 
sales area utilizes two illuminating de- 
signs; an unbroken row of seven 
square units recessed above the in- 
terior limit of the accessories area, 
and three large recessed panels on 
10.5 foot centers that traverse the area. 
The luminous squares duplicate those 
installed in the arcade ceiling. The 
transverse panels are formed by two 
parallel runs of two-lamp troffers on 
three-foot centers and faced by diffus- 
ing glass panels. Forming each twin- 
troffer unit into a unified assembly is 


Existing ceiling line 









































The selection and location of both decorative and func- 
tionel illumination emphasizes the appeal created 
through planned lighting. Architecture, lighting and 
interior decorations are harmoniously blended. 











Luminous panel pattern in arcade ceiling and treatment 
of left show window continue through all-glass front to 


accessories area. 


accomplished by framing troffers with 
molding and painting the area inside 
this frame with a flat white to create 
a pleasing contrast with the remainder 
of the pearl grey ceiling. 

The electrical panelboard, metering 
equipment, air conditioning unit and 
time switches for the exterior sign and 
window lighting are located in a small 
service room in the rear of the store. 
Variety in lighting is achieved through 
the multiplicity of circuits which segre- 
gate the store into functional areas 
and group the luminaires into units of 
similar design. 








The physical treatment of the store 
combines a red brick and grey stone 
exterior with interior wall treatments 
of natural white oak, brick red and 
light grey painted surfaces. Carpeting 
is a dusty green while custom-built 
furniture is upholstered in deep red 
brown leather. 

The design was created by J. Von 
der Lancken, architect, Raymond 
Loewy Associates. The electrical in- 


stallation was by Mulliken and Diet- - 


rich. Fluorescent fixtures were manu- 
factured by Curtis Lighting; display 
spotlights by General Lighting Co. 














John Ward shoe store utilizes incandescent, fluorescent 
and cold cathode lighting in show windows, exterior 
treatment of arcade and interior illumination plan to 
effectively attract attention and promote sales. 
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INDUSTRIAL LIGHTING 
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Fig. 1—Top wiring diagram shows typical 277/480 volt, 3-phase four wire 
Y-connected distribution system. Lower wiring diagram shows typical 
120/240 volt single phase three wire system, available from single phase 


of the 480 volt 3-phase system. 


: ATISFACTORY operation of any 
\ lighting system depends on ade- 
quate wiring and a flexible elec- 
trical distribution system. Proper 
voltages must be maintained. Power 
factor must be kept as near unity as 
possible. Electrical energy should be 
distributed economically, but not at 
the expense of adequacy. The sec- 
ondary distribution system should be 
flexible, to permit utilization changes, 
or type of lighting, with minimum 
changes in the wiring system itself. 
All electrical installations must be 
made in conformity with the require- 
ments of the National Electrical Code 
and local ordinances. The function 
of the Code and local ordinances is to 
provide safety against fire damages and 
personal hazards. It relates to imstalla- 
tion of electric wiring, not to design 
procedure or practice. It should not, 


therefore, be used as a criterion of 
an adequate or efficient wiring system, 
as it is possible to install an inadequate 
wiring system in complete conformity 
with the Code. 

There are, of course, limiting factors 
on the selection of an electrical dis- 


How to select a flexible 
and economical wiring 


tribution system for any proposed 
lighting layout. The size of the plant 
is one such factor. Small plants are 
usually limited to the type of service 
available from the local electric utility 
lines, or from their own generating 
equipment. Use of power for motors 
or heating loads will also affect the 
type of electric service available for 
lighting. Large plants, or plants with 
high load demands, will usually have 
more freedom in selection of secondary 
service. In many large plants power is 
purchased at high voltage and con- 
verted to desirable secondary distribu- 
tion through a plant-owned substation. 
In these plants it is possible to select 
almost any voltage or combination of 
voltages and phases for secondary dis- 
tribution which will best serve the 
plant as a whole, including the lighting 
load. 

Direct current systems are more 
expensive than alternating current sys- 
tems, and are steadily being replaced. 
For this reason, d-c systems will not 
be considered here. 

Some of the more desirable general 
service distribution systems for light- 
ing loads are listed in Table I. Single- 
phase lines are primarily used for 
lighting branch circuits, with 120 volt 
service being almost universal. It 
will be noted that Table I lists volt- 
ages in the 120-240-480 volt series 
only. Voltages in the 110 and 115 
volt series are being superseded for 
lighting requirements for economic and 
other reasons. Incandescent lamps 





INDUSTRIAL LIGHTING TECHNIQUES 


This article completes the series on Industrial Lighting Techniques. 
Covering wiring principles and practices, it has been included in 
order to round out information needed in the design of a well 
planned and economical lighting system. Much of the information 
relates to auxiliary ballasts and transformers for fluorescent and 


mercury vapor lighting. 


Consideration of these auxiliaries now 


becomes important, along with lighting equipment, light sources, 


and the electrical distribution system itself. 


This brief round-up 


should therefore be of value to lighting engineers and all others 
who plan industrial lighting.—Editor. 
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TECHNIQ 


system fora pro- 
posed lighting layout. 


rated at 120 volts are generally avail- 
able in stock, with other voltage rat- 
ings being considered special more and 
more. Ballasts for fluorescent lamps 
and transformers for mercury vapor 
lamps are designed for maximum per- 
formance on 120-208-240-277-480 volt 
systems, allowing for normal voltage 
drops in branch circuits up to two 
percent. Operation of incandescent 
lamps or ‘electric discharge lamps at 
lower than rated voltages will reduce 
the light output considerably (Figs. 4, 
5 and 6). 

One factor seldom given proper 
consideration when planning wiring 
systems for lighting loads, or selection 


_ of the number and size of lamps to be 


operated by one ballast, is the power 
lost in ballasts and _ transformers. 
Fluorescent or mercury vapor lighting 
will be selected for the lighting layout, 
and then a 120-volt system is arbi- 
trarily selected to supply the electrical 
energy. Lumens per watt, taking into 
account ballast or transformer efficien- 
cies, vary over a wide range (Table 
II). For example, a 3-lamp 40-watt 
ballast, designed to operate on 208 
volts (199-216 volt range) has a loss 
of 14 watts only, resulting in an effi- 
ciency of 51.5 lumens per watt when 
rated. voltage is applied to the sys- 
tem. Use of a 2-lamp 100-watt ballast, 
designed for use on the 110-125 volt 
range (118 volts normal) results in 
36.2 lumens per watt, or 68.4 percent 
efficiency, compared with the 3-40 
watt lamp design operated at 208 volts. 

Data in Table II are based on high 
power factor ballasts and transformers 
only. It is not all-inclusive of high 
power factor types. Power losses in 
low power factor auxiliaries (not 
listed) are even greater, resulting 
in less lumens per watt consumed. 
Study of this table will indicate that 
lighting engineers must of necessity 
give more consideration to wiring 
problems, if maximum efficiency of the 


Fig. 2—Wiring diagrams showing con- 
nections of ballasts or transformers to 
line supply for popular types of units. 
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Part IV — 


Wiring for Lighting 


By Berlon C. Cooper 







































































































































































Ballast 
_ Line 
120V 
or 
240V 
ad 
C pty 
Line— — 
eT 240V 
120V- ; 
ae Shunting type saa holder 1-400W Mercury Vapor Lamp 
2-40w Instant Start Fluorescent Lamps 
(B) 
ea belios! 
Lines : 
ine : 
C= 
/20V 2.000 p— 20007 
or == =—S=s 
240V 
3-40W Hot Cathode Fluorescent Lamps 
(C) Line| 120V 
| 40 
Sallast V 
é oo =o Red 
i 2-400W Mercury Vapor Lamps 
Lines [ Blue (G) 











Soe een 





























Black 
Lines 
y 











250- 
280V 
































we 440 -480V line 
3000W Mercury Vapor Lamp 
(H) 


~>Starter 





4-100W Hot Cathode Fluorescent Lamps 
(E) 








. JUNE, 1947 


73 



















lighting system is to be achieved. 
Similar data for any light source, bal- 
last, or transformer can be readily 
developed from technical data fur- 
nished on these items by their manu- 
facturers. 

Normal design procedure for light- 
ing engineers is to first locate all 
lighting outlets and wattages on the 
floor plans of the areas to be lighted. 
These should include ceiling and other 
outlets for general lighting and emer- 
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Fig. 4—Curve showing effect of op- 
erating large gas-filled incandescent 
lamps at other than rated voltage. 
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Fig. 5—Curve showing effect of op- 
erating a 400 wat type H-1 mercury 
vapor lamp with primary voltages vary- 
ing from transformer tap setting. 
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Fig. 6—Curve showing effect of volt- 
age variations on light output of fluo- 
rescent lamps operated by 2-lamp 
ballast. 
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Fig. 3—In small industrial plants, primary service is furnished to the 


plant by the electric utility up to 


switchboard (E). In large industrial 


plants primary service (A) is furnished to an outdoor sub-station on 


customer’s premises. 


gency or exit lighting outlets. Switch 
outlets, when used, should also be 
shown. The lighting plans should also 
show all miscellaneous lighting out- 
lets, such as aisle lights, yard lights, 
entrance lights, floodlighting for pro- 
tection or advertising, signs, etc. Con- 
venience outlets, except for motor 
loads or special frequency tools, are 
normally combined with lighting cir- 
cuits, and should also be shown when 
they are to be included. 


After the lighting and convenience 
outlets have been shown, the branch 
circuits and switch controls are in- 
dicated. Initial wattages per circuit 
should not exceed 60 percent of code 
requirements for branch circuits. This 
is based on consideration of voltage 
drop, copper loss and provision for 
future increase. Watts per square 
foot should also be computed and 
checked with wattage load tables of 
generally accepted good wiring prac- 
tice (e.g., Electrical Contracting, Sep- 
tember 1946, pp. 88-90). 


Next step is to determine the num- 
ber and location of branch circuit 
panelboards (Fig. 3, I-L). Overcur- 
rent protection for each circuit is in- 
stalled in the panelboard, and switch 
control when desirable. Panelboards 
should be placed where readily acces- 
sible and as near as possible to the 
center of the load they supply. No 
branch run from panelboard to first 
outlet should exceed 100 feet, and 
good practice dictates not over 42 
branch circuits in one panelboard with 
at least one spare circuit for each five 
loaded circuits. At least one lighting 
panelboard per active floor is neces- 
sary. Location should also be such 
that feeders are as short as possible 
and have a minimum of bends and 
offsets. 


Feeder distribution centers (Fig. 3, 
F, G) with feeder protection and 
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control of individual feeders are next 
located at convenient points so that 
feeder runs to panelboards are a mini- 
mum. Motor or other heavy power 
loads are also normally fed from these 
distribution centers. Service conduc- 
tors and equipment supply power to 
the distribution centers. 

With the above components of a 
basic wiring system tentatively located 
and grouped, the next step is to make 
preliminary estimates of voltage drops, 
conductor sizes, etc., complete with 
costs, for each of three or four circuit 
arrangements. Systems which would 
be considered on this trial estimate 
basis include: 120/240 volt, single- 
phase, 3-wire; 120/208 3-phase, 4- 
wire; 277/480 volt, 3-phase, 4-wire 
(Fig. 1) with 120/240 volt single- 
phase 3-wire branches; and 240 volt 
3-phase, 3-wire systems. If motors 
or other electrical equipment already 
owned by the plant to be lighted 
are also to be furnished power from the 
same system, they may influence the 
final selection of the electrical distribu- 
tion system for the lighting load. 

The use of busduct for heavy power 

[Continued on page 174] 





TABLE | 


Secondary Distribution Voltages 
from Standard A-C Systems 


Voltage Phases No. Wires 


120 
208 
240 
480 
120-240 
120-240 
240 
240 
120 
120-208 
208 
240 
480 
277-480 
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grilled elevator platform inside tank. 


operates Central Electric Com- 

pany, Cambridge, Mass., and spe- 
cializes in repair of fractional and 
small horsepower motors, believes in 
labor saving devices, a clean shop, and 
an environment conducive to employee 
contentment. One of the labor savers, 
designed and made. in his own shop, is 
a motor-operated dipping tank. 
The tank, made portable by in- 
stalling it on an oblong frame equipped 
with four wheels (Fig. 1) is welded 
inside and out. The inside dimensions 
are 44 inches long, 22 inches wide and 
24 inches deep. It holds about 80 
gallons of varnish, A_ hinged 
cover, used to keep the tank closed 
when not in use, is held upright by a 
ratchet while in operation. A grilled 


(oer DULSEN, who owns and 


Fig. 3—Daniel Nickerson removes stators from platform 
after dipping operation. Tops of stators are immersed about 
one inch below varnish level in tank. 





Fig. 1—Exterior of motor-operated dipping tank showing 
\Y-hp. motor, control, and rig for raising and lowering 





















vent immersion. 


Dipping Stators 


Central Electric Co., Cambridge, Mass., designed and 
made a motor-operated dipping tank for small motor 
stators which saves labor and speeds up operations. 


elevator platform fits inside the tank. 
It is attached to greased slides, located 
on the outside of each end of the 
tank, by heavy steel straps. It is 
raised and lowered by two small steel 
cables on worm pulleys, one on each 
end of the tank, and connected at the 
back by a rod so that each end oper- 
ates in unison. A % hp. reversible 
motor, welded in position on one end of 
the tank, powers the pulleys. The 
reversing switch is located near the 
top of the same end of the tank on 
which the motor is located, and permits 
the operator to raise or lower the ele- 
vator platform to any desired position. 
A safety device prevents the motor 
from running when the cover is closed. 

The elevator platform will accom- 
modate two 20 hp. stators, three 10 


oven, 





Fig. 2—Small stators placed on grilled elevator platform 
ready for dipping. Lead wires are left sticking up to pre- 


hp. stators, four 5 hp. stators, or about 
16 fractional hp. stators at one time. 
When stators of approximately the 
same size are dipped at one time, they 
are placed on the platform and lowered 
just enough to cover the frames only, 
leaving the lead wires sticking up and 
out of the varnish. This eliminates 
the necessity for wiping the leads 
clean, and leaves the leads in their 
true colors and flexible after baking. 

Daniel Nickerson, who assisted in 
the design of this tank and handles 
all dipping, preheats all stators before 
they are dipped. They are then placed 
on the grilled platform (Fig. 2), the 
switch is closed for lowering the plat- 
form, and the motor allowed to run 
until the varnish covers the top of 
the stators. They are left in this 
position until air bubbles stop rising 
to the surface, about ten minutes. 
Then the motor is turned on again to 
raise the platform and stators to the 
top of the tank, where they are left 
to drip for a few minutes. The 
only wiping necessary to be done is 
the inside of the core only. Small 
stators are then lifted off the platform 
(Fig. 3) and placed on the oven rack 
(Fig. 4) which rolls in and out of 
the electric bake oven. Heavy stators 
are lifted from the dipping tank to the 
overhead electric hoist. 


Fig. 4—-Stators are moved from dipping tank onto rolling 
platform at end of tank and pushed into the electric baking 
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BRIEF ARTICLES about practical methods of installation and maintaining 





electrical wiring and equipment and up-to-date estimating and office pra. 


tices. 
department. 


Readers are invited to contribute items from their experience to 4hj; 
All articles used will be paid for. 


Practical Methods 





ADVERTISING 





Every organization or individual in 
business uses envelopes in connection 
with correspondence. These envelopes 
are usually printed with the name of 
the organization, the sender’s return 
address er a slogan. By purchasing 
envelopes in large quantities, a slightly 
lower unit price can be obtained and, 
for this reason as well as for stan- 
dardization, many firms place bulk 
orders and buy in quantities sufficient 
for a considerable length of time. 

The Crowder brothers, electrical 
contractors of Easton and Allentown, 
Pa., recognize that envelopes offer a 
valuable medium for carrying mes- 
sages to customers and the general 
public. They believe in-the old saying 
that “the busiest bird-dog brings in the 
most birds” and know that people in 
general have faith in those companies 
that are performing outstanding jobs. 
“Nothing succeeds like success” ap- 
plies to the electrical field as well as 
to other branches of industry and the 
professions. 

To keep customers informed of 
the company’s continued progress, 
Crowder envelopes are ordered in 
smaller quantities and, every month 


or two, the printing is changed to 
focus attention on a new outstanding 
electrical installation. Although the 
expense for printing envelopes is 
slightly greater, the value of the ad- 
vertisements more than offsets this 
small difference. Other contractors 
in the area may or may not be com- 
pleting similar installations but the 
average industrial or commercial en- 
gineer, maintenance man or purchas- 
ing agent is not acquainted with the 
fact. Due in part to envelope adver- 
tising, these men are Crowder con- 
scious and automatically think of this 
organization when ordering parts, re- 
questing bids or faced with the neces- 
sity for placing an emergency order. 


Lever Lugs Hold 
Fluorescent Fixture 


LIGHTING 





The principle of the lever, one of 
man’s first labor-saving devices, is 
utilized to hold recessed fluorescent 
fixtures snugly against the ceiling line. 
A minimum of prefabrication is in- 
volved, the adjustment is rapid and 
simple, and the installed fixture is held 
firmly in position. 

As pictured in the diagram, the 





Envelopes of H. N. Crowder Jr. are ordered in small quantities and out- 
standing electrical installation jobs are used as a frequently-changing 
confidence-promoting advertisement for the organization. Three recent 
envelopes, mentioning the wiring of a hospital, dairy and industrial 
plant, are presented above. 
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Two lengths of shallow channel iron 
form wall rack supporting this bank 
of four 7\%4-hp., 3-phase, 440-volt ex. 


plosion-proof starters. Installed by 
Sweningson & Company, Chicago elec- 
trical contractor-engineers, the starters 
serve agitator motors at the Sherwin- 
Williams Kensington plant. Note seal- 
ing fittings on feeder conduit and 
branch circuits to motors. 





plaster frame in the ceiling is edged 
with angle irons. When the fixture is 
placed in the ceiling opening, the pro- 
truding Z-angles along the open side 
of the housing come in contact with 
the bottoms of the framing angles and 
line up the glass panel with the fin- 
ished ceiling line. Two series of holes 
are drilled along each side of the 
sheet metal fixture housing, the upper 
holes being threaded to receive a steel 
bolt and the lower holes or slots being 
large enough to contain a heavy steel 
strap. These steel straps, slightly 
bent in the middle, have holes at one 
end. The bolts pass through these 
strap holes and connect with the 
threads of the upper housing holes. 
The straps, in turn, pass through the 
lower holes, as sketched, and fest 
upon the upper legs of the framing 
angles. When the bolts are tightened, 
the upper sections of the straps are 
pulled towards the metal housing and 
the lower strap sections, due to the 
lever principle, are forced downwards 
against the framing angles. Since the 
housing is already in contact with the 
framing angles, through the protrud- 
ing Z-angle edges, the framing angles 
are held firmly, the housing is drawf 
snugly into the frame and the installa 
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Lever lugs, through housing of fluorescent recessed fixtures, rest upon 
framing angles in ceiling and exert downward pressure through action 
of bolts. Housing is prevented from moving above ceiling line due to 


Z-angles along opening in housing. 


tion is complete except for wiring. 
There are several advantages to the 
method. Since the bolts do not have 
to line up with threaded holes after 
passing through the housing, slight 
variations do not cause any serious 


- mounting problem. A single framing 


angle along either side of the housing 
is sufficient for installation purposes 
and fabrication is unnecessary. The 
installation is easy and fast. When 
mounting large and heavy fixtures, the 
lever lugs should be of sufficient gauge 
and stiffness.to prevent further bend- 
ing or weakening through metal 
fatigue. This method is used by Ed- 
ward F, Caldwell and Company, New 
York City lighting designers and en- 
gineers. 
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Perfect Alignment 
For Troffers 


LIGHTING 





Where a large number of lighting 
fixtures are mounted in rows, even 
slight deviations in alignment are 
quickly apparent and detract from the 
overall impression that the finished 
installation creates. Aligning: fixtures 
parallel to edges of adjacent structural 
beams or with the pattern lines of a 
suspended ceiling give an approximate 
accuracy but variations of a fraction 
of an inch may still exist and larger 
errors are possible when aligning 
fixtures by eye. 

A perfect installation is possible with 





the use of a surveying plumb bob and 
a taut string stretched and fastened 
along the line of fixture suspension. 
Elongated slots in the top of fixture 
mounting yokes permit the electrical 
worker to adjust the chassis laterally, 
and slots in the vertical legs of the 
yokes make it possible to raise or lower 
the units to the exact desired elevation 
before fixtures are located permanently 
by tightning nuts. 

While adjustments are being made, 
the suspension cord of the plumb is 


FIG. 1. Use of plumb bob and taut line 
assure perfect alignment of fluores- 
cent fixtures in large area ceiling. 





FIG. 2 Suspended steel framework 
supports both lighting fixtures 
acoustical tile ceiling. Air ducts, sep- 
arately supported from over 
beams, flank fluorescent iroffers. 
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If you are considering the electrical system for a new plant— 
or the re-wiring of an existing building—study the advantages 
of the present practice of simplifying electrical distribution. 

The high quality, uniformity of characteristics and long-life 
performance of Jefferson Electric Power Circuit Transformers 
have been a factor in the great increase in the use of present- 
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This diagram shows two service en- 
trances—one 460 volts and the other 
4115 volts—requiring two entirely sep- 
arate wiring systems. 


The same requirements are met by the 
more economical wiring plan through the 
use of Jefferson Power Circuit Transform- 


ers. There is only one service entrance. 


OTTEN 
Ss F 


day single service high-voltage plant 
distribution systems. 

These Transformers provide the 115 
or 230-volt service wherever desired but 
only the higher voltage, lower-cost cir- 
cuit need be installed throughout the 
plant. 

No details are forgotten in the design 
or construction. Convenient knock-outs, 
easily accessible roomy wiring compart- 
ment, and sturdy mounting brackets save 
installation time. Air-cooled they require 
no special vaults or enclosures. 

Write for Bul. 461-PCT. JEFFERSON 
ELECTRIC COMPANY, Bellwood, 
(Chicago Suburb) Illinois. In Canada: 
Canadian Jefferson Electric Co., Ltd., 
384 Pape Ave., Toronto, Ont. 

Listed and Approved by Underwrit- 
ers’ Laboratories, Inc. 
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looped over some protruding nut, bolt 
or other projecting feature in the 
fixture assembly, and the fixture is ad- 
justed until the vertical cord of the 
plumb bob comes in contact with the 
taut horizontal alignment cord. The 
bolt or nut from which the plumb is 
suspended need not be on the exact 
center line of the fixture assembly 
so long as these nuts are in exactly 
the same relative position on both ends 
of each fixture. Perfect alignment 
requires each end of each fixture to 
be separately adjusted. 

Fig. 1 shows two men from the or- 
ganization of Edward J. White, elec- 
trical contractor of Newark, N. J., 
adjusting recessed fluorescent fixtures 
in the drafting room ceiling of the 
Air Reduction Sales Company’s new 
research center, New Providence, N. J. 
The baseboards for the acoustical tiles 
have already been clipped to the steel 
ceiling framework and the square tiles 
will be mounted on this base after the 
final alignment of lighting fixtures has 
been completed. Fig. 2 shows an- 
other section of the same plant before 
ceiling tile baseboards have been at- 
tached to the framework. Lighting 
troffers are continuous and will mount 
two rows of 40 watt lamps end to end. 
Troffers are located between ductwork 
for air conditioning system. 


Wall Chart Is 
Time Saver 


SERVICE 





Mounted on the office wall of the 
Electric Apparatus Repair Company, 
Philadelphia, is a large detailed map 
of that city. A tape measure is sus- 
pended from a central pivot and the 
chart is framed by series of numbers. 
To one side is a street directory, fol- 
lowed by groups of coordinated num- 
bers. Maintenance, delivery and 
service crews use this unusual wall 
map tc quickly locate customer des- 
tinations and the direction and distance 
of these destinations in relation to the 
office. The use of the chart is a 
valuable time saver, aiding in locating 
unfamiliar addresses, reducing unpro- 
ductive transit periods and speeding 
emergency and routine service to cus- 
tomers. 

As originally designed, the map em- 
ploys the tape measure which can be 
moved freely about the central pivot. 
The tape is evenly divided by progres- 
sively numbered markings, zero being 
located at the pivot point. Around the 
four sides of the map other numbers 
run in unbroken continuity so that, 


for example, the left side might be 
divided by numbers of 1 to 100 run- 
ning from top to bottom, 101 to 150 
from left to right across the: bottom, 
151 to 250 up the right side and 251 
to 300 back across the top to the 
starting point. To locate a street, 
indicated on the directory as 281-96, 
the map user stretches the tape so 
that it passes over the border mark 
of 281, then he follows the tape read- 
ings from the center out to 96. At the 
point beneath 96 he will find the des- 
tination he seeks. 

For more personalized use, this 
standard map can be altered in order 
to make the map more valuable to the 
particular shop or office using it. The 
pivot point of the tape is located 
directly over the spot where the shop 
or office using the map is situated. 
The tape is numbered as in the former 
illustration but the markings are 
drawn to scale so that each division 
is equal to a quarter of a mile. A 
directory of customers is prepared in a 





manner similar to that used for listing 
streets, landmarks and public build- 
ings, and is kept in a convenient and 
readily available place. The customers 
are positioned on the map with colored 
pins. Where various types of service 
are rendered to customers (such as full 
or partial maintenance, call back serv- 
ice, etc.) or where definite and distinct 
classes of buildings or industries are 
served (office buildings, apartment 
houses, foundries, hospitals, etc.) these 
differences are indicated by pins of 
various colors. 

In locating customers by this method, 
the service man instantly spots his 
destination and knows the direction 
and distance he must travel to reach 
the address in question. By referring 
to the color of the customer pin, he 
also has a rough idea as to the type 
of building and the type of tools and 
parts which he may need for an emer- 
gency job. In this manner, time is 
saved in travel, and return trips 
are often eliminated. 


Useful wall chart combines a pivoted tape and a continuous series of 
numbers framing the map. Customer addresses are located through 
the use of coordinated numbers, stretching the tape to cover the indi- 
cated border number and reading along the tape until the exact des- 
tination is located. Distance and direction are instantly known. 
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Manufacturers of Wire Rope and Strand ¢ Fittings «© Slings «© Screen, Hordwore ond Industrial Wire Cloth ¢ Aerial Wire Rope Systems 


Hord, Annecled or Tempered High and Low Carbon Fine and Specialty Wire, Fiat Wire, Cold Rolled Strip and Cold Rolled Spring Steel 


Ski Lifts 











THESE ANNOUNCEMENTS of new equipment are necessarily brief—for more 
detailed description, sizes, prices and other data write to the manufacturers’ 
advertising department, tell them in what issue of ELECTRICAL CONSTRUCTION 
and MAINTENANCE you saw the item and they will send full details to you. 


Equipment News 


Adjustable Spot Unit 


This new adjustable spot unit, designated as “SU-LV-1” 
is designed for use in conjunction with the “LVR-448” 
fluorescent luminaire. It takes a PAR 38 lamp, which is 
mounted in the fixture to permit adjustment to any fixed 
position up to a 45° angle from the perpendicular, within 
a 360° circle. Unit housing follows the contour of the 
“LVR” fixture, and can be mounted individually, between 
two “LVR” units in continuous row, between two “LVR” 
units mounted at 90° angle, or at either or both ends of 
“LVR” unit. Suitable for store interiors, displays or any 
installation where spotlighting of certain areas is desired. 
The Spero Electric Corporation, 18222 Lanken Avenue, 
_ Cleveland 19, Ohio. 


SPERO SPOTLIGHT 


Wall Heater 


The Fan-Glo Heet- Zs 
aire, Series 230, is a j . 
recessed wall heater, NUTT os 

that produces infra- ssanaeaganea 

red rays plus fan- ill 3 
forced heated air. Its : 
construction and 

principle are the same 

as in the portable unit. 

The Neo-Glo elements 

are glowing bars that 

produce heat with 

equal intensity from 

one end to the other. 

Units have two 

switches, so that one 

element and fan can FAN-GLO HEETAIRE 

be shut off at the 

user’s convenience. The front is 12 in. wide by 19 in. high 
and the box 104 in. wide by 15 in. high by 3 in. deep. Induc- 
tion type motor for 50-60 cycle, a-c only. Markel Electric 
Products, Inc., 145 Seneca Street, Buffalo 3, N. Y. 
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’ ers of either 10, 15, 20, 


Outdoor Service Control C 


enter 

Outdoor service con- 
trol center, with Quick- 
lag circuit breakers in- 
side a weatherproof 
steel enclosure has been 
announced. Equipped 
with one or two break- 


25, 35 or 50. ampere 
rating for 2-wire 125 
volt a-c or 3 wire 
125/250 volt a-c, the 
wiring circuits are pro- 
tected against overloads 
while the cadmium 
plated enclosure pro- 
tects the circuit break- 
ers against weather con- 
ditions. Standard en- 
closures are furnished with a 14 inch hub at the top and two 
conduit knockouts at the bottom, one for 1 inch the other 
for 14 inch conduit. Centers are adaptable for farmstead 
wiring where the meter and service control can be mounted 
on a yard pole or can be mounted with the meter on the 
outside of a building. Westinghouse Electric Corp., Pitts- 
burgh 30, Pa. 











WESTINGHOUSE CONTROL CENTER 


D-C Conversion Resistor 


Inasmuch as 
fluorescent lamps 
will not operate 
on d-c unless a 
series resistor is 
included in the 
power circuit, 
two handy types 
of d-c conversion 
resistors are now 
available. The 
accessory type or 
series AA plugs 
scmieoen asua CLAROSTAT RESISTOR 
socket or outlet, 
and the usual attachment plug. Spring contacts insure 
positive and permanent connections. The unit measure 13 
in. diameter by 13 inches long. The built-in type or 
Series GT is a flat perforated case unit with mounting 
flanges, measuring 7 in. long by 148 in. wide by 13 in. high. 
It is available in a variety of resistance values to function 
with 15, 20, 30 and 40 watt lamps on 110 and 220 volts. 
Clarostat Mfg. Co., Inc., 130 Clinton St., Brooklyn 2, N. 3. 
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The increasing use of Hazard Armor- 
tite Underground Cable for power 
and lighting circuits, building en- 
trance installations, and power runs 
between buildings has brought forth many 
inquiries as to how this non-metallic 
sheathed cable should be spliced. You’ll find 
the recommended method described at right 
simple and foolproof. 

Because Armortite requires no lead sheath 
or steel armor in its construction, reasonably 
prompt delivery is being made. The Hazard 
Armortite Bulletin describes in detail the 
construction, uses and advantages of this 
outstanding cable which can be buried 
direct without ducts. Write for a copy today 
to Hazard Insulated Wire Works, Division 
of The Okonite Company, Wilkes-Barre, 
Pennsylvania. 








- 
—— 
—_ 
—~ 


@ Coat the penciled insulation, conductor and con- 
nector with Okonite Cement. Allow to set. Stretch 
Okonite Rubber Tape to three-fourths its original 
width and apply half-lapped for a distance 20 times 
the cable insulation thickness on each side.of the 
connector until the thickness over the connector is 
14 times the cable insulation thickness. Rolling 
down successive layers with a warm roller or knife 
handle will relieve strains and prevent voids. 





@ Protect the joint with Manson Friction Tape 
painted with Okolite Weatherproof Paint. Wrap 
over the painted friction tape two layers of saturated 
burlap bound at the free ends with a few turns of 
friction tape. 


@ Multi-conductor cables are spliced the same way, 
with Okonite Rubber Tape and Manson Friction 
Tape on each conductor. Then the conductors are 
bound together with two layers of Manson Tape, 
painted with Okolite Weatherproof Paint and cov- 
ered with two layers of saturated burlap boun 
down with friction tape. ' 








insulated wires and cables for every electrica I use 
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Sectionalized 
Control Panel 


A new type of control 
panel for battery charges 
has been developed. Since 
each section comprises a 
complete charging cir- 
cuit, it is only necessary 
to secure a few frame 
bolts; extend the main 
power bus with a jumper, 
and lengthen the control 
wires to add more cir- 
cuits. Features claimed 
are easy to install; easy 
to add more circuits; 
standardized —_ construc- 
tion, totally enclosed con- 
trols. visual control of ELECTRIC PRODUCTS PANEL 
charging and uniform appearance. The Electric Products 
Company, 1725 Clarkstone Road, Cleveland 12, Ohio. 





Circuit Breaker 


A new compact 225 
ampere frame industrial 
circuit breaker, known 
as Type ML-3, has been 
announced. It is 103 
in. high by 6 in. wide. 
Another feature is the 
use of a new type 
of solderless connector 
which facilitates the in- 
settion of heavy cable 
by swinging open the 
hinged top of the lug. 
It is only necessary to 
cut the cable to proper 
length, remove sufficient 
insulation from the end 
and lay the cable into 
the lug, snap the hinged 
top into position and 
tighten the set screw. Trip ratings are 125 to 225 amperes. 
Voltages are 125-250 volts d-c 250 volts a-c 600 volts a-c, 
250 volts d-c. The breaker is available in dust resisting 
enclosures with side operated handle for 3 and 4 wire solid 
neutral applications in addition to 2 and 3 pole devices. 
It is also furnished in panelboards and switchboards, front 
or back connected. Square D Company, 6060 Rivard St., 
Detroit 11, Mich. 





SQUARE D CIRCUIT BREAKER 


Lighting Control 


This new clock with astronomic dial will turn lights 
or other electrical equipment “On” at sunset and “off” at 
sunrise automatically. They may be set to operate exactly 
at sunset and sunrise or up to 40 minutes before or after. 
Provision is also made for them to turn “off” at a fixed 
time, if desired, anywhere between 11 p.m. and 1 a.m. 
The dial is equipped with a calendar wheel showing the 
month and day as well as when the switch will operate. 











TORK ASTRONOMIC DIAL 


Dials operate on standard time. Clocks are self-starting, 
synchronous-motor driven with beryllium copper blades 
and special silver alloy contacts. Tork Clock Co., Mt. 
Vernon, N. Y. 


Duplex Connector 


This duplex conhec- 
tor is designed for the 
new code PVX arm- 
ored and non-metallic 
cable. It accommodates 
two runs of the small 
cables in a 4 inch knock- 
out. A two screw clamip 
provides an: equalized 
squeeze action that grips 
both cables under all 
conditions. The d-c 15 
takes the full range of 
cable sizes from stwo 
conductor No. 14 to 
three conductor No. 10. 





GEDNEY DUPLEX CONNECTOR 
Gedney Electric Company, RKO 
Building, Radio City, New York 20, N. Y. 


Neon Pilot Light 


This pilot light, 
known as_ Tiny- 
Glow, consumes 
under 1/10th watt 
and operates at any 
voltage from 75 
to 250, a-c or d-c, 
with a life of over 
10,000 hours of ac- 
tual burning time. 
The unit requires 
two 13/64 inch 


holes in panel or s : 
mounting surface INDUSTRIAL TINY-GLOW 


to take the mounting studs and nuts. Standard studs are 
3% inch long but other lengths are available on special 
order. The four inch long insulated tinned leads for the 
two connections pass through the two mounting studs. 
Unit is shock and vibration proof. It is especially desirable 
on instrument panels, electrical and electronic appliances. 
Industrial Devices, Inc., 22 State Road, Edgewater, N. J. 
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Why shut down to move 


D° YOU reach for red ink when machines must 
be moved? Do you watch production take a dive 
because a whole line must be shut down to tap in one 
machine? And do you wince at the cost of rewiring 
to change a shop set-up? 

‘Then check with BullDog BUStribution DUCT for 
plug-in power that covers your whole plant. 

Every ten-foot section of this modern electrical 
feeder system has ten convenient outlets, When a 
machine is moved the electrician need only raise the 
plug to the nearest outlet, snap its contact fingers over 
the bus bars and bolt the plug to the casing. He can 


we 


BULLDOG 


ELECTRIC PRODUCTS COMPANY 


machine? 


=a RRR 








do the whole job in twelve minutes or less. 


A single machine, or a dozen, can be relocated with 
no delays for new wiring ... no interruption of power 
for the rest of the line. 

Built in standardized, prefabricated sections, BullDog 
BUStribution DUCT can be dismantled, moved and 
re-installed in new locations or combinations without 
scrapping a single bolt. 

Call your nearby BullDog Field Engineer for full 
information on this flexible, economical power system, 
or write BullDog direct for descriptive folders. 


S 


BullDog manufactures Vacu-Break Safety 
Switches — SaffoFuse Panelboards — 
Superba and Rocker Type Lighting 
Panels — Switchboards — Circuit Master 
Breakers — “‘Lo-X” Feeder BUStribution 
DUCT — “Plug-in” Type BUStribution 
DUCT—Universal Trol-E-Duct for flexible 
lighting—Industrial Trol-E-Duct for port- 
able tools, cranes, hoists. 


DETROIT 32, MICHIGAN. FIELD OFFICES IN ALL PRINCIPAL CITIES. IN CANADA: BULLDOG ELECTRIC PRODUCTS OF CANADA, LTD., TORONTO. 
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Welding Controls 


A new line of 
non-sychronous elec- 
tronic resistance weld- 
ing control combina- 
tions has been - an- 
nounced. The new 
line, designed to meet 
the new NEMA 
standards for resist- 
ance welding controls, 
includes combinations 
of ignitron contactors 
and sequence - weld 
timers, with or with- 
out electronic heat 
control, all mounted 
in one cabinet. Al- 
though designed for 
mounting on the right 
hand side of the weld- 
ing machine, the con- 
trol cabinet can be placed on the floor alongside the 
machine or mounted on a wall or balcony. By adding exten- 
sion cable the control station may be mounted at the machine 
while the main control panel is located remotely. The tim- 
ing, or front portion of the sequence-weld timer can be 
removed for servicing. The back panel of the timer, con- 
trol station, or electronic heat control panel can be removed 
for replacement. General Electric Company, Schenectady, 
N. Y. 


G-E WELDING CONTROL 


Alarm System 


A new fire and cold 
alarm system, known as 
Detecto-Master, is for farm- 
houses, barns, chicken 
brooders, greenhouses and 
other buildings on property. 
It is an automatic elec- 
trically operated tempera- 
ture watchman, which 
embodies a system of 
thermostats, spotted in 15 
strategic locations about the 
farm, and a central control 
unit. When outbreak of 
fire causes a critical tem- 
perature rise at any one of 
the “Hot” thermostats, the message is transmitted to the 
control unit which rings a bell; switches on a red light and 
designatés on a meter dial the location of the trouble. 
The control unit is installed in the owner’s or tenant’s 
house, with the thermostats installed throughout the farm 
buildings. Standard equipment includes 15 master thermo- 
stats, one for each of the locating areas on the meter. Up 
to 300 auxiliary thermostats may be wired into a single 
area. Some of the thermostats may be used to warn of 
damaging temperature rises or drops in cold storage areas. 
A safety feature provides that if a wire or thermostat is 
accidentally broken somewhere in the system, the alarm 
bell will ring, the red light flash and the dial-needle register 
the area of damage. Lord-Taber Company, Inc., Canan- 
daigua, N. Y. 





LORD-TABER DETECTO-MASTER 
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Loudspeaker 


These new loud- 
speakers have been 
designed to meet the 
requirements of ma- 
rine and railway in- 
stallations. They 
feature reflex air 
columns and built in 
hermetically sealed 
driver units. They 
are available in four 
types coded MIS, 
MIL, MM-2 and 
MM-2F. These 
speakers are im- 
mune to dust, dirt or 





‘ live steam used for 


cleaning, and are UNIVERSITY LOUDSPEAKER 


recommended for 

docks, open bridges, boiler rooms, locomotive cabs and simi- 
lar exacting applications. All critical parts are hermetic- 
ally sealed against dirt, moisture, corrosion or salt 
spray. On the MM-2 series, a removable deflector 
permits the diaphragm to be flushed with a hose or wiped 
to remove incrusted salt or dirt while the speaker is in 
operation. The MIL and MM-2 mount on an adjustable 
bracket. Models MIS and MM-2F are designed for flush 
mounting on bulkheads,. panels, etc. University Loud- 
speakers, Inc., 225 Varick St., New York, N. Y. 


Automatic Voltage Regulator 


The entire line of 
Stabiline (Type EM) 
voltage regulators 
known in the past as 
SECO automatic volt- 
age regulators, has 
been re-engineered to 
incorporate new elec- 
tric and mechanical 
developments. The 
control circuit dictates 
the operation of the 
power elements to pro- 
vide a constant volt- 
age from fluctuating 
a-c power lines. It is 
claimed that the new 
characteristics of the 





control circuit offer 
faster detection of 
line voltage  varia- 
tions, non - micro- 
phonic. performance, 
ease of installation 


SUPERIOR REGULATOR 
nation of the possibility of damage from shock. All remov- 


and servicing, elimi- 


able components are the plug-in type. All wiring is con- 
cealed with no exposed live parts. In rare instances of 
damage to the control unit, an exchange arrangement per- 
mits the complete assembly to be unplugged from the 
power elements and replaced by another unit. Superior 
Electric Company, 1020 Church Street, Bristol, Conn. 
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TRIP. 
WICK iS 
BREAK 


Type ML A.C./D.C. 1, 2, or 3 Pole, 15 to 50 Amperes 


Strong cross 
Main spring section molded 
(concealed) bakelite handle Solid, high Norrow slot for 
. provides posi- strength, high edgewise 

Bimetal for tive contact conductivity contact arm 
delayed trip pressure and cadmium cop- ssolates arc Arc suppressor 

strong mech- per edgewise chamber chamber 
Sealed bimetal antem achon contact bar 
adjustment 
screw 


Arc chamber 
vent screen 


All-steel parts 

Gre rust- proofed i ; 

to prevent petal 

corrosion 
to contact arms ~ 
and plates 





Terminal screw _— ve 
for lower ampere ee peered 
salings stack especially completely en- 
designed to closed in a sealed, 
Bearing surfaces instantly rupture compact, molded 
Coilless magnetic Stainless steel are hardened to both direct and bakelite case to 
trip element sensitive latch reduce wear alternating currents prevent tampering 





SQUARE J) COMPANY 


DETROIT . MILWAUKEE . LOS ANGELES 
In Canada: SQUARE D CANADA, LTD., TORONTO, ONT. « In Mexico: SQUARE D de MEXICO, S.A., MEXICO CITY, D.F. 
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Standards for Small Motors 


New NEMA program coordinates speed, breakdown torque and service 
factor with fractional horsepower rating and establishes fixed frame 


dimensions for motor sizes. 


HE establishment and application 

of the new NEMA standards for 
fractional horsepower motors will have 
definite benefits for electrical contrac- 
tors, application engineers, power sup- 
pliers and motor manufacturers. As 
announced by the Motor and Generator 
Section of the National Electrical 
Manufacturers Association, the stand- 
ards will make possible the accurate 
selection and application of units, in- 
sure greater motor efficiencies, effect 
long-term savings for customers and 
reduce production costs. When con- 
sidering the millions of fractional 
motors in this quarter-billion-dollar 
field, incorporated in the installation 
of heaters, oil burners, stokers, cir- 
culating and sump pumps, washing 
machines, electrical tools, refrigeration 
units, blowers, coolers, gasoline dis- 
persing pumps and the like, it becomes 
forcefully apparent that even slight 
improvements in motor efficiencies will 
result in tremendous overall savings. 
Costs of production can definitely be 
reduced through standardization—the 
basis for our national economy. 

With horsepower ratings included 
on all motor nameplates, it often is 
assumed that motors having equal 
ratings will give like service. Un- 
fortunately for this reasoning, horse- 
power capacity only partially defines 
motor performance since operational 
characteristics also depend on speed, 
breakdown torque and service factor. 
Due to these variables, motors pro- 


_~ duced by different manufacturers can 


be of the same type and have equal 
hp. ratings, yet prove unsatisfactory 
when interchanged or installed with 


equipment for which they were not 
specifically designed. The acceptance 
of these NEMA standards should in- 
sure a motor’s load-carrying capacity 
and should reduce the number of fail- 
ures caused by misapplication. 


Speed and Torque 


In the application of fractional 
horsepower induction motors, the 
motor should be selected with a break- 
down torque which is sufficient to take 
care of the maximum peak load re- 
quirements of the application. Break- 
down torque is the maximum torque 
which the motor will develop without 
an abrupt change in speed. In order 


that the new standards would be inclu- 
sive and serve to provide a definition 
of rating of any particular motor de- 
sign, the complete range of breakdown 
torque was divided into bands for the 
various standard horsepower ratings. 
Such a series of torque values associ- 
ated with corresponding horsepower 
rating provides a definite classifica- 
tion of any motor in terms of horse- 
power rating. Table I shows the 
newly adopted standards for break- 
down torque of single phase fractional 
horsepower motors. Knowing the 
breakdown torque to be expected from 
a specified motor will provide a definite 
guide for determining operational re- 
sults. 





Table | 


Small power single phase induction motors shall be rated primarily on the basis of 


breakdown torque. 


The value of breakdown torque for the purpose of defining horse- 


power rating shall fall within the indicated ranges. 





Revolutions Per Minute 


3000 
2850 


3600 
3450 


Synchronous 
Approx. Full Load 


1800 
1725 


1500 
1425 





Brake 
hp Rating 
1/20 
1/12 
1/8 


2.4-4.4 
4.4-1.2 


2.0-3.7 
3.7-6.0 
6.0-8.7 


1/6 
1/4 
1/3 


1/2 
3/4 
1 44.0-58.0 53.0-69.5 


4.0-7.1 
7.1-11.5 8.5-13.8 10.4-16.5 13.5 2 
7.2-10.5 11.5-16.5 13.8-19.8 16.5-24.1 21.5-31. 


Breakdown Torque, Oz-Ft 


4.8-8.5 6.0-10.4 8.0-13. 
1 


5 
- 
5 


8.7-11.5 10.5-13.8 16.5-21.5 19.8-25.8 24.1-31.5 31.5-40.5 
11.5-16.5 13.8-19.8 21.5-31.5 25.8-37.8 31.5-44.0 40.5-58.0 
16.5-21.5 19.8-25.8 31.5-40.5 37.8-48.5 44.0-58.0 58.0-77.0 


21.5-31.5 25.8-37.8 40.5-58.0 48.5-69.5 58.0-82.5 
31.5-44.0 37.8-53.0 58.0-82.5 69.5-99.0 





Note 1. Breakdown torque range includes the higher figure, down to, but not including, the lower figure. 
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Service Factor 


Fractional hp. motors of the open 
40) degree C. rise continuous rating, 
referred to as General Purpose Motors, 
have a lower temperature rise rating 
than certain motors designed for speci- 
fic duty and load conditions which are 
rated 50 degrees C. rise (open) or 55 
degrees C. rise (totally enclosed). 
These temperature rises are recognized 
by industry as the maximum compat- 
ible with long insulation life. 

The users of fractional hp. motors, 
when applying open 40 degrees C. rise 
motors on specific applications and 
known load conditions, have recog- 
nized that these motors may be safely 
operated continuously at loads greater 
than the hp. rating on the nameplate. 
It becomes apparent that motor users 
desire recommendations from the 
motor manufacturers regarding the 
safe continuous overloads which would 
give the maximum safe operating tem- 
peratures of the open 40 degrees C. 
rise motors, considering the inherent 
10 degrees C. margin of safetv of 
these motors. This inherent overload 
ability is referred to as Service Fac- 
tor. It is a number by which the 
horsepower rating should be multi- 
plied in order to determine the maxi- 
mum safe load which may be applied 
to the motor. For example, if a 3 
hp. motor has a service factor of 1.25, 
the motor will safely carry .937 horse- 
power. 

Fractional horsepower motors, due 
to their physical size and value of 
breakdown torque related to full load 
torque, as compared with motors of 
larger rating, have a higher overload 





Table Il 


When authorized by the manufacturers, 
motors may be operated (at rated volt- 
age and frequency and in an ambient 
temperature not exceeding 40 degrees C.) 
at continuous loads greater than rated 
loads, as indicated by these service 
factors. 





Service Factor 
for General 





Purpose 40 C 

Hp Induction Motors 
oe Re eee 1.4 
SUMS Sse eeeok cauesic 1.4 
SU er Os eus kak aca 1.4 

| (ere ee 1.35 
|) Sree ee 1.35 

| / See eee 1.35 
I abel ick ce Sarre oe whonys was 1.25 
OUR ee eee 7125 

1 at 3600 rpm only...... 1.25 
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ability than indicated by 1.15 service 
factor of the larger ratings. It will 
be noted in Table II that service fac- 
tors for fractional hp. motors go up 
as far as 1.4 which means a 40 degree 
C. motor having a 1.4 service factor 
may be operated at 140 percent load 
continuously. 

Tae temperature rise on which the 
nameplate rating is based shall be no 
more than 40 degrees C. for all coil 
windings. This low limiting tempera- 
ture rise is provided to allow a greater 
than rated load: determined by the 
service factors listed. It is recom- 
mended that service factors be included 
in nameplate data. 


Locked Rotor Currents 


The maximum locked rotor current 
standard was adopted by NEMA sev- 
eral years ago. The standard provides 
that the locked-rotor current of 60 
cycle, single phase motors (900-3600 
rpm. range) of any type, except those 
split-phase motors at present used on 
washing machines and ironing ma- 
chines, shall not exceed the values 
given in Table ITI. 

Code letters, listed in the standards, 
designate starting currents in terms 
of “locked kva. per hp.” These code 
letters are listed in Table IV. Motors 
of 4 and #? hp. rating have had code 
letters stamped on their nameplates for 
several years, and, in the near future, 
motors smaller than 4 hp. will also 
have the code letters on nameplates. 
It is noted that motors with code letters 
at the beginning of the alphabet have 
lower locked currents than those to- 
wards the middle or end of the alpha- 
bet. 


Standard Dimensions 


Wide variations in mounting dimen- 
sions and overall physical size of 
motors produced by different com- 
panies has created mechanical prob- 
lems for manufacturers, users and 
service men. To permit the use of 
several makes of motors in a single 
design of machine, many bases, adap- 
ter plates and other mounting facili- 
ties have been necessary. Some manu- 
facturers have had to supply special 
bases and end plates to adapt their 
unit to equipment designed for the 
motor of another manufacturer. In- 
creased tooling costs and production 
time have resulted. Replacing a motor 
with one of another make often creates 
similar problems. 

Manufacturers 


now use separate 





Table Ill 


Maximum values of locked rotor currents 
for single phase fractional-horsepowe 
motors, adopted by NEMA, are shown 
for 115 and 230 volts. 


—. 


Locked-Rotor 
Rated Horsepower Current in Amperes 


115 Volts 230 Voit 





—_.., 


1/6 and smaller. .... 20 10 

MS Stcecisiats we anche 23 115 
LM eee 31 15.5 
VT; eee 45 29.5 
an 61 305 





—— 


Table IV 


Starting currents in terms of “ locked kva, 
per horsepower "’ are equated to desig. 
nating code letters in the new standards 
for small motors. 














Code Letter Kva per Horsepower* 
A 0 3:15 
B 3.15-— 3.55 
@ 3.55- 4.0 
D 4.0 - 4.5 
a 4.5 - 5.0 
F 5.0 - 5.6 
G 5.6 - 6.3 
H 6.3 - 7.1 
J 7.1 - 8.0 
K 8.0 - 9.0 
a 9.0 -10.0 
M 10.0 -11.2 
N 1 .2 -12.5 
P 12.5 -14.0 
a 14.0 —and up 
: *Locked kva h ludes the 


lower figure, up to but not ‘including the higher 
figure. 





systems for frame designation—some 
employing numbers, others letters, and 
still others using a combination of both 
to properly designate frame _ sizes. 
These designations are more confus- 
ing than helpful when comparing units 
of different makes. 

The new dimension standard is 
modeled after the integral-horsepowet 
system which employs frame sizes 203 
through 505. In numbering frames, 
the number will be 16 times the shaft 
height (D dimension). — Illustrated 
in the drawing are three new standard 
frames; 42, 56 and 66. The BA, E£, 
F and H dimensions will be constant 
for any given D dimension or frame 
size. Suffix letters will be used to 
indicate the same features now in- 
dicated in the integral system, and, 
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” he two installations shown here dem- 
f onstrate how Century Slip Ring Motors 
provide the flexibility needed to meet vary- 
ing load conditions. 


_ Illustration No. 1 shows 4 Century To- 
| tally Enclosed Slip Ring Motors on an out- 
door crane. One motor powers the crane 
travel, one the carriage cross travel, one 
on small load hook and one on large load 
’ hook. 

Century Slip Ring Motors provide varia- 
ble speeds for the travel and hoist motions 
of the crane. Reversing direction of rota- 





tion permits crane travel in either direction. 


In Illustration No. 2 the bending roll is 
driven by 2 Century Slip Ring Motors—75 
horsepower and 30 horsepower. One oper- 
ates the two power rolls and the other raises 
and lowers the third roll which regulates 
the amount of curvature of the steel plate. 

Because plate thickness up to 174” are 
handled, this machine requires a great 
variety of speeds and torque. Low starting 
current is another requirement which is 
easily met by Century Slip Ring Motors. 

When your requirements demand that electric motors have 
flexibility for speed variation, torque control, reversing of 
direction of rotation and high starting torque with low start- 
ing current, specify Century Slip Ring Motors. 

Century builds a complete line of fractional and integral 
horsepower electric motors in the popular sizes to meet the 
requirements of industrial, commercial and appliance needs. 

Specify Century for all your electric power needs. 


-| CENTURY ELECTRIC COMPANY 
1806 Pine St., St. Louis 3, Mo. 
Offices and Stock Points in Principal Cities 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1947 95 





















































RIGID BASE 


© ---- 





| 
| 
| 
lef wef whe sical 





RESILIENT OR CUSHION BASE 


















































DIMENSIONS IN INGHES 
FRAME 
— D E F BA H 
42 23 iz 73 2 = ~slot 
56 3$ 2 iz 22 2 -slot 
66 ay eg 24 si +5 - slot 
+ Frame number system is proposed See discussion of “Standard Frame Numbers’ 

















The three standardized frames for motors 1/20 through 3/4 hp. will elim- 
inate difficulties associated with initial application as well as with replace- 


ments. 


therefore, the same frame numbers 
with proper suffix letters (when as- 
signed) would be used for vertical and 
flange motors as are designated for the 
horizontal motors of corresponding 
sizes. Individual manufacturers may 
use any letter preceding the frame 
number, but such a letter would have 
no reference to standardized dimen- 
sions. For example, a number 66 frame 
might be designated as 66 by one 
manufacturer and as A66 by another, 
yet the D, BA, E, F and H dimen- 
sions of both frames would be iden- 
tical and would be the values shown 
above. 

Dimension standards apply to both 
rigid and resilient or cushion base 
motors. These dimensions apply to 
motors from 1/20 through 3 hp., 1800 
rpm. (1 hp., 3600 rpm.). The H 
dimension of 13/32-inch slot and BA 


dimension of 3} inches in the largest 
frame has been established for the pur- 
pose of matching the integral horse- 
power 203 frame (1 hp., 1800 rpm.) 
which has an H dimension of 13/32- 
inch hole and BA dimension of 34 
inches. This will provide for inter- 
changeability on belt drive machines, 
using both fractional and integral 
horsepower motors. At the present 
time, no horsepower and speed ratings 
will be assigned to these frame sizes. 


Conclusion 


The new standards, coordinating the 
above-mentioned variables, will aid 
materially in guaranteed motor per- 
formance. Compliance with the stand- 
ards will be voluntary, but it is ex- 
pected that the advantages to be gained 
will motivate wide acceptance. Elec- 


trical contractors, engineers and 
designers should find that standardiza- 
tion of motor ratings will result in 
greater accuracy in recommending ap- 
plications, size of wiring, controls and 
protective equipment. 

Just as observation of performance 
resulted in the establishment of 
methods, and a summary of methods 
led to accepted practices, so it follows 
that coordination of practices must be 
obtained through standardization. 

The establishment of standards in any 
industry is of vital value to both manu- 
facturer and ultimate user or consumer. 
It is said that industrial standardiza- 
tion is a consolidation of position after 
an engineering advance has been made. 
Associations working for these benefits 
include the American Standards As- 
sociation, Edison Electric Institute, 
American Society for Testing Ma- 
terials, National Fire Protection As- 
sociation, NEMA and many other 
equally-familiar groups. As defined 
in the NEMA by-laws, the purpose of 
standards is “in the public interest and 
are designed to eliminate misunder- 
standings between the manufacturer 
and the purchaser and to assist the 
purchaser in selecting and obtaining 
without delay the proper product for 
its particular need. Existence of a 
standard does not in any respect pre- 
clude the manufacturing or selling of 
products not conforming to the stand- 
ard”. The standards do not attempt 
to cover detailed features of design or 
detailed methods of manufacture. 
While standardizing on _ capacities, 
ratings and dimensions, there is no 
standardization of ideas. Individual 
initiative remains unrestricted and 
changes are to be expected in the in- 
terest of progress. 








Percent 


Speed-~. 


‘ 








Efficie 


200 


Percent of Roted Horsepower 





Speed and efficiency plotted against 
percentage of rated horsepower of a 
typical 1/3 hp., single phase, 60 cycle, 
1725 rpm. motor. Maximum effi- 
ciency is shown to be at 135 percent. 
As indicated in Table II, 1.35 is the 
service factor for a unit of this size. 
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1785—Townsend Speakman, druggist, 
at the suggestion of one Dr. Physick, 


produced an artificially carbonated water 
for its health value. Soon, fruit juices were 
added for flavor and the soft drink busi- 
ness was under way in America. 











) 1880—Bottling machines looked like 


y .» this. Work was mostly by hand in 


crude workshops. People went for the 
new “pop”, not only as a beverage, but as a 
“cure” for gout and many other ailments. 
New methods were still to come. 














Be wise—buy industrial type Howell 


Motors! They’re designed for the toughest 
conse- 


quently, they perform better on all jobs! 


operating conditions in industry; 





Howell Protected Type Motor 


ELECTRICAL 






Bef wy home fi 











ein 
< 1915—Howell engineers began work- 
FA ing with machinery. manufacturers to 
apply industrial type motors, specially 
designed, for the particular applications in 
bottling. Soon Howell ‘Red Band” Motors 
appeared in this and many other industries. 


yp 

. 
* 

Pa) 


(@ Today—Soft drinks are as 

Z much a vital part of America 
aS the “hot dog” and the “hambur- 
ger.” More than a billion dollars’ 
worth, each year, is mass-produced 
under rigid sanitary standards in 
spotless factories operated by elec- 
trical horsepower. 


In the Soft Drink Industry you’ll 
find Howell industrial type motors 
operating bottlers, conveyors, car- 
bonators, cappers and agitators. In 
many other great American indus- 
tries, too, you’ll find Howell motors 
powering the machines of produc- 
tion, as well as air conditioning and 
ventilating equipment. And, best of 
all, if you ask Howell users, you’ll 
find that Howells are making good 
on their hard jobs. 


Are you using them? 


oe © . ae 
oe % > 
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HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 
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QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 


industrial electrical contractors out of their experience. 


For every ques- 


tion and every answer published, we pay $5.00. 


Reader’s Quiz 





Photo Electric 


Door Opener 
QO UESTION 246—We are install- 


ing a photo electric cell con- 
trolled door in our building that 
will slide open and shut on a 
track. Can someone give us a 
system that can be used to give 
the following action? 

As the customer enters and 
breaks the beam, the door starts 
to open. The customer starts 
back, restoring the beam and 
the door stops at this point and 
starts closing. The customer 
then comes back, breaks the 
beam again, causing the door to 
start opening again without hav- 
ing ever gone completely shut. 
In other words, the door could 
be made to go forward or back- 
ward by breaking and making 
the beam, and would move back 
and forth without going wide 
open or clear shut.—J.F. 


A TO QUESTION 246—In the 
@ normal condition when no car 
is involved—the beam is not inter- 
rupted and the photo cell relay is 
closed or energized, thus energizing 
the solenoid “M” of the contactor. 
This contactor has two contacts, one 
normally closed and the other nor- 
mally open. In this condition the 
N. C. contactor (M-2) energizes 
solenoid “F” of the R. S. and the door 
closes—door travels until limit switch 
“LS-1” opens circuit. 

Now let us assume a car enters 
roadway and breaks the beam. This 
opens the Cell Relay, PC. 1 which de- 
energizes “M” which is the solenoid 
of the contactor. By doing this its 
contactor “M-2” opens and contactor 
“M-i” which was opened now closes. 
This energizes solenoid “R” of the 
R. S. and the door opens and con- 
tinues to open until it reaches the 
end of its travel and the limit switch 
opens the circuit. 

As you require—this circuit allows 
for the door partially opening and 
closing depending on the position of 
the car. 





3 phase- 220 volt supply 










































Iril rr 
FL Jr’ R' 
RS, 
M-ILS2 ROL. OL. 
M-2 F 
220 
Sw LSI 4 
alt. (110 
| - J 
Afr 
PCI Exciter 
Photo-Electric Door . + * Roodway 
Opener to garage 
P.Cell 


RS. © Reversing motor switch 

M_ = Solenoid of contactor 

M-! ©! normally open contact for M 

M-2= I! normally closed contact for M 

R= Solenoid of R.S. that opens door 

F_ =*Solenoid of R.S. that closes door 

F Contacts of R.S. for closing 

R' =Contacts of R.S. for opening 

LS-2= Limit switch when door is opened 
sufficiently 

LS-! * Limit switch when door is closed 
sufficiently 

SW Optional switch to manually open 
door from inside 

O.L. * Over load relays found in R.S. 

P.C. = Photo-electric cell (operated on 110 v.) 

P.C.1=Relay found in photo-electric cell 











The switch “SW” is purely optional 
but it will allow one to open the door 
from inside—or such an arrangement 
could be had to close the door 
from the inside. This switch hap- 
pens to be a “control” type switch with 
a mechanical jog attachment. In its 
normal position the circuit is closed. 
—E.A.M, 


A TO QUESTION 246—The 
e simplest solution to J. F.’s 
photo electric cell controlled door 
problem is the use of a ratchet type 
sequence relay used in a_ control 
scheme similar to the sketch. 

The ratchet type sequence relay 
Rrs is a two pole relay with one 
NO and one NC contact. Each time 
the relay is momentarily energized 
through contact P. E.-1 closing when 
the light beam is broken the closed 
contacts open and the open contacts 
close. They remain in these positions 
until the next time contact P.E.-1 


closes which of course is the next 
time the light beam is broken. Then 
the relay is restored to its original 
position. 

Contacts on relay Rrs operate 
auxiliary relays Rop and Re. The 
auxiliary contacts operate in such a 
way that they break one circuit and 
close another. Thus the sequence is 
such that when the light beam to the 
photo electric cell is broken, the door 
starts to open. When the beam is 
broken again the door stops and starts 
to close. If the beam is broken a third 
time, the door stops and starts to 


Motor | 


” t ” 
ay yaaa contactors, 
\ 


41 ° 
CL-/ -OP-20pen” / = completely 
e/g" open” switch 
OP-! “Cl-2 Close. operated by 
} 9, ore door motor 


‘Close contactor’seal i -—Door completely 











= ; Se closed Se 
. R ~.| operated by 
4 a 3 2 . door motor 
RS-2 Re. ‘Edge of door 

fi | Safety switch 


At 
iG PE: of R, rs 
Photo electric cell 
normally open contact 








open. Unless the light beam is again 
broken, the door continues to open 
until the door is completely open at 


which time the “Door Completely 
Open” switch geared to the door 
motor opens and de-energizes_ the 


“open” circuit—M.D.P. 


A TO QUESTION 246—In the 
e first diagram, I am using a 
General Electric 3¢CR7505 - K100 
photoelectric relay. This relay oper- 
ates in such a way that while the 
light beam is interrupted, a D.P.D.T. 
relay is energized. This action makes 
a set of two normally open contacts 
and breaks a set of two normally 
closed contacts simultaneously. When 
the light beam is not broken, the re- 
verse is true. The relay is at rest 
and the n.o. contacts are open and 
the n.c. contacts are closed. In the 
diagram I have used the n.o. con- 
tacts for the “OPEN” circuit and the 
n.c. contacts for the “CLOSE” cir- 
cuit. In this way when the beam is 
broken, the “OPEN” circuit is com- 
pleted while the “CLOSE” circuit is 
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tion, 


and 
hues. 
F course, larger motors are protected with thermal 
O cutouts or overload relays. They save many 
motors—but experience shows that such devices some- 
times fail to operate and a motor burns out. 
By replacing fuses used for short-circuit protection 
neal with Fusetrons of MOTOR-RUNNING protection 
size, you get the same short-circuit protection PLUS 
ext DOUBLE PROTECTION against motor burnout 
hes from a single phasing or other electrical overloads. 
inal FUSETRONS will act independently te suave the 
motor. There is nothing to stick, nothing to go wrong. 
rate They cannot be reset nor can corrosion or dirt lengthen 
The their blowing time. When the solder in the thermal 


| cutout melts the circuit is open—there is no way it 
_s can be held in or jammed. 


and 


is FUSETRONS provide simplest way to 


the prevent damage from single phasing 

gs When single phasing occurs the current flowing 

‘a ; through Fusetrons in the remaining phase increased 

rts about 100%. (Theoretically 73% but change in effi- 

ird ciency and power factor makes it about 100%). 

to This 100% overload on Fusetrons of MOTOR- 
RUNNING protection size opens them and STOPS 
FLOW OF CURRENT to the motor. 

; Never before has such dependable single phasing 

ely protection been available to prevent motor burnouts. 

SOUP ACHR. N 

- 

» 


Fusetrons do nionailiite a do, as is con- 
firmed by the Underwriters’ Laboratories’ 
Label, and in addition: 


Entirely wipe out needless blows caused by motor 
starting currents or other harmless overloads. * Give 
thermal protection to panelboards and switches. 
n « Prevent needless blows caused by heating in panels 


n and switches. * Permit use of larger motor or adding 
t more motors on circuit without installing larger switch 
y or panel. * On new installations proper size switches 
r and panels can be used instead of oversize. * Protect 
e coils, transformers and solenoids against burnout. 


* Protect motors against burnout (see above) 


, — (Out nul ™ hanes tiny You to Install 


, $ ro © em 


Use The vine To Get All The Facts ; 


Even one lost motor or one needless shut- 
down or one destroyed panel, may cost you 
more than replacing every fuse with a Fuse- 
tron. Don’t risk such losses, change over the 
whole plant to Fusetrons at once. 


Sold Through Whtlesalers 
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FUSETRONS make protection of SMALL Motors 
against burnout, simple and inexpensive 


Heretofore, SMALL motors have often been left 
unprotected because the cost of protection has been 
too great compared to the cost of replacing the motor. 
Yet a burnout means replacing the motor—PLUS the 
loss of labor and production. 


Now look how simple it is to avoid such losses... 





Where circuit feeds only one motor 











—— install proper size Fusetron here 








Where circuit feeds two or more motors 

















Install Fusetron in switch or fuse block to protect 
each individual motor... or on portable tools or de- 
vices, install Fusetron in attachment plug or connector 
or in a fuse block attached to device. 


The Fusetron is a dual element device—a fuse to 
which is added a thermal cutout. 

The result is a fuse with tremendous time-lag and 
much less electrical resistance. 

Fusetrons have the same degree of Underwriters’ 
Laboratory approval for both motor-running an 
circuit protection as the most expensive devices made. 

Made to the same dimensions as ordinary fuses, 
Fusetrons fit all standard fuse holders. 

Obtainable in all sizes from 1/10 to 600 ampere 
in both 250 and 600 volt types. Also in tamper- 

' resisting type (Fustats) 
for 125 volt circuits. 

Their cost is surpris- 
ingly low. 





















EC&M-6-47 
BUSSMANN MFG. CO., University at Jefferson, 
St. Louis 7, Mo. (Dsvision McGraw Electric Co.) 


Please send me complete facts about BUSS Fusetrons. 





Name 
Title 
Company. 
Address 
City 














State. 
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all 


Immediate DELIVERY 





TOT 
BRONZE 





@ Delays are costly luxuries that few companies can 
afford. They are unnecessary when you need bear- 


ings. 


Simply write, wire or call your local Johnson 


Bronze Warehouse. From our more than 250 types 
you can select exactly what you need. Every bearing 
is ready for immediate installation. Write for a new 


catalogue TODAY. 


JOHNSON 


SLEEVE BEARING 
490 S$. MILL STREET 





BRONZE 


HEADQUARTERS 
NEW CASTLE, PA. 





broken. The two limit switches 
(labeled LS) are placed in the circuits 
to prevent jamming of the door-open- 
ing mechanism when the door reaches 
fully open or fully closed position. 
The diagram shows the photo elec- 
tric relay (D.P.D.T.) placed in the 
control circuit of the door opening 
equipment. If electric motors are 
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GET YOUR FREE COPY TODAY! 














TRICO FUSE MFG. 


You'll find it a big help in getting the 
most from your fuse investment. 


Here's a completely different way to look at 
and to measure them in terms of 
You'll find this booklet helpful, 


contains a com- 


fuses... 
RESULTS. 
practical, informative .. . 
plete explanation of fuse designs and how 
you can... 


© Stop needless fuse blowings 

© Reduce fuse costs 

© Stop vicious fuse tampering 

© Create current savings 

© Reduce fire and accident hazards 

© Get three times the service from 
your fuse investment 





KLIPLOK GLAMPS 


Lock fuses and clips to- 
gether. Eliminate burnt 
fuses and clips — lost 
production — unneces- 
sary shutdowns and 
wasted current, There's 
a size for every clip. 


| Write for Bulletin No. 6 


om os 





MILWAUKEE 12, WISCONSIN 











‘Photoelectric 
relay 
“r, 
=. ‘Light beam 
Possible__ - “ H 
post orcolumn +} 
‘Light source 


used for this action, the relay may 
control the two holdup coils of a re- 
versing magnetic switch. Also, if 
compressed air or hydraulic methods 
are involved, the relay may operate 
the two solenoid valves controlling the 
flow of either air or fluid used in 
operating the door. 

As the light beam is interrupted, 
the relay closes the “OPEN” coil cir- 
cuit thus starting the “OPEN” motor 
or opening the “OPEN” valve. This 
continues as long as the beam is 


broken. However, if the light beam 
is restored, the relay opens the 
“OPEN” circuit and immediately 


closes the “CLOSE” circuit. This 
instantly starts the door on its way 
shut. If the door reaches a fully open 
or fully shut position the limit 
switches break the circuit then in use, 
thus preventing a jamming of the 
door. As the light beam is broken 
and restored repeatedly, the door will 
respond accordingly, opening and 
closing without coming to fully open 
or closed position. However, if the 
beam is left broken for a sufficient 
length of time, the door will open 
fully and the limit switch will break 
the circuit. Naturally, the reverse is 
true if the beam is left unbroken for 
a long period of time, the door will 
close completely and the “SHUT” 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1947 

















Ll, 
\e he : ; : 


Re) 














ESSEX MOTOR 
LEAD WIRE 








«There Is Wo Better Made! 
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+++ Designed to Fit Your 





























































Requirements! 
OHIO CARBON BRUSHES are engineered 
for good commutation in Nearly 15,000 
Styles of motors — are designed to give 
: in ti spaces, your customers peak Performance and 
reduce their motor worries —_ insure you 
Use FIBERGL AS for all your best work against complaints and lost time jn doing 
“— Satisfy your most particular customers the job Over, 
! j against failures, OHIO CARBON BRUSHES offer these 
ie carried in stock in tape, advantages to increased motor efficiency 
, 7 : ~~ lve uniform high Starting torque — 
tubing, sleeving, cord, cloth and — Fesist severe shocks from constant starts 
Combinations, minimize burning, Overheating oy Spark- 
Write For Samples and Prices Ng — reduce unnecessary Current losses 
— protect against €XCessive Wear — Stop 
— > Squeals and chatter — ang 8ive much 
d fo ry our greater service life, 
Sen of the Increase your profits and improve your 
copy CATALOG Service with OHIO CARBON BRUSHES. 
wl BLUE Ousands of different types and Styles 
4re Carried in Stock for immediate delivery, 
N AND WIRES Write for Application Data Folders Now 
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FOR Fadrter Sewice AND 
MORE PROFITS 


M-1 


(61 Parts) 


$7395 


NET to 
Repair trade 











M-2 


(680 Parts) 


*169?2 


NET to 
Repair trade 


Genuine WAGNER 








Fast Moving Electric Motor Repair Parts 
AVAILABLE NOW! 


M-1—For “one-trip” jobs ... as useful 
to the service man as his pliers and 
screwdriver, and almost as easy to carry. 


The M-1 kit box is of heavy fiber, con- 
tains a variety of G61 of the motor repair 
parts most commonly needed for 
domestic appliance type motors up to 
and including 44 horsepower. 


M-2—For your shop...a convenient 
and economical way to get wide cover- 
age of repair parts. 

The M-2 kit box is of sheet steel, con- 
tains a variety of more than 680 fast 
moving parts for domestic and industrial 
type repulsion-start induction brush- 
lifting and capacitor-start motors up to 
and including 3 horsepower. 


M-1 and M-2 kits are available now at our 25 branches and 325 authorized 
service stations. Or if more convenient, order your kits by using the coupon below. 


WAGNER ELECTRIC CORPORATION 
6413 Plymouth Avenue, Saint Louis 14, Mo., U.S. A. 


sebeoeheee ae Motor Parts Assortment M-1 ($13.05 net each) $............ 
Shipping Weight 3 pounds 


Motor Parts Assortment M-2 ($169.33 net each) 
Shipping Weight 46 pounds 


Please ship ; 
F.O.B. (Quantity) 


Point of Shipment ............ 
(Quantity) 


TEE TNO iokcdkbsesssaenxecene 
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limit switch will open the circuit. Thc 
length of time required depends upon 
the size of the door and the speed 
with which it operates. However, 
there is one thing that troubles me 
(and probably will J.F.). Unless 
the light beam is located close to the 
door or unless the “customer” is very 
nimble there is the possibility of the 
person getting caught between the 
door and the casing. This is true 
since the door starts to close as soon 
as the light source is unobstructed, i.e, 
as soon as the person passes through 
the beam. Possibly this could be 
partially rectified by arranging the 
equipment in such a way that the beam 
would remain broken for a longer 
time. In the second sketch I have 
suggested one method that will help 
the situation. By setting the light 
beam on an angle the light beam will 
be broken for a longer time than 
usual. This will increase the operat- 
ing cycle of opening the door and will 
allow the door to open wider without 
delay to the person passing through.— 
W.R.S. * 


Power Factor 
Correction 


UESTION 247—A 100 kva. ca- 
Q pacitor bank, installed for power 
factor correction on a 3 phase, 
60 cycle, 480 volt system, heats 
excessively. How can we deter- 
mine if this is caused by har- 
monics and if so, what is the 
remedy?—J.J.L. 


A TO QUESTION 247—Deter- 
@ mination: Produce a voltage 
drop of 0.05 volts or more in the lead 
to the capacitor bank, and put this 
voltage on a cathode ray oscillograph. 
The voltage drop may be obtained on 
an ammeter, or simpler still, on a piece 
of wire of sufficient length and cross- 
section. An oscillograph may be avail- 
able at your radio repair man next 
door. 

Remedy: A large charging current 
of, say, the 5th harmonic occurs when 
the capacity of the bank resonates at 
5x60=300 cycles with the inductance 
of the associated transformers, motors, 
etc. To detune the circuit, increase or 
decrease the number of capacitor units 
(that is, vary the capacity of the bank), 
or change transformer taps, replace 
oversize motors by smaller ones, or 
the like (that is, change the induc- 
tance). Success is indicated by dis- 
appearance of the harmonics on the 
oscillograph screen so that only the 
fundamental sine wave (60 cycles) re- 
mains.—L.F.R. 


A TO QUESTION 247—Stan- 
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KNIFE-BLADE FERRULE 
250 VOLTS 250 VOLTS 
600 VOLTS 600 VOLTS 

70 to 600 AMPS, 3 to 60 AMPS. 


APPROVED BY UNDERWRITERS’ LABORATORIES 








STUD ANCHORS IN 
SPRING TENSION WASHER 


ARE 


HI-LAG 


enewable 
FUSES 


Wide Double Contact Surfaces — 
Spring Tension Locking of Links 


WARE HI-LAG Fuses provide extra wide contact surfaces 
on both sides of links and stronger connections. Link con- 
nections are held firm and tight at all times by large 
arched spring steel washers and heavy studded bolt, which 
locks the links into the circuit. 

Expansion and contraction of metals during Off and On 
periods compress links. This fluctuation causes loose con- 
tacts and oxidization in other fuses, which finally result in 
excessive heating and unnecessary blows. WARE HI-LAG 
construction keeps contacts permanently tight, thus insur- 
ing low resistance and longer fuse life. 

WARE HI-LAG has many exclusive features in addi- 
tion to the above; including the Link Design-Double Bridge 
Knife-Blade Assembly-Gas Vents and Simplified Construc- 
tion, only 3 Parts. That is why it is known as the World’s 
Best and Coolest Operating Fuse made. 

“We manufacture all of our own parts and are making 
prompt deliveries.” 





Write for Brochure giving details of all the 
COOL FACTS, sizes and prices. 


IW /ANR E: cthews 4450 W.LAKE ST.» CHICAGO 24, ILL. 
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4~ Removable Self-Starter Strip exposes ends of Labels for you to peel! 
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QUIK-LABELS 


Mark your wires Faster 


QUIK-LABELS code Wires, Leads, Circuits, 
Relays, Parts, etc. faster and cheaper. @ Pre- 
cut to exact size, QUIK-LABELS come in rows 
on handy Cards, stick without moistening. 
@ Replace slow and costly string fags, roll 
tapes, decals, stencils, metal fabs, etc. @ 
Coated with clear insulating varnish to resist 
dirt, grease, abrasion. @ Removable *Self- 
Starter Strip automatically exposes ends of 
Labels for you to grasp instantly —no more 
finger-picking. @ Cost less fo buy-and-apply 
than all other markers. @ Maintenance men 
carry Cards to the job. e QUIK-LABEL Bench 
Dispenser holds Cards for production opera- 
fors to code with both hands free. © 275 NEMA 
Markings and Colors in stock. 


Write for Folder and FREE Sample Cards. 


W. H. BRADY COMPANY “A206 on AAT suntacés 
Migs. of Self-Sticking Tape Products Aon if \g 
Established 1914 


801 N. 3rd St., Milwaukee 3, Wisconsin 
Factory: Chippewa Falls, Wisconsin *Potents Pending 
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sr Here are silver contacts developed by 
Superior for thermostatic controls. They illustrate what often 
happens: that a silver-impregnated contact gives just as : 
good and as long service as one made of much higher 
priced material — at a great saving. Can our Research 
Department help you? 
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stacked capacitors are designed to op- 
erate at 104 degrees F., hanger type 
units at 122 degrees F., and pole type 
at 115 degrees F. They will carry a 
maximum of 135% of their rated kya, 
continuously without overheating, 
Check the voltage and current with a 
copper oxide recording voltmeter and 
ammeter. Multiply the results to get 
approximate kva. of the 60 cycles cur- 
rent plus the harmonics. If the kya, 
is too high, you will have to insert 
a bucking transformer or a capacitor 
in series with the large capacitor to 
reduce the kva. load on the capacitors, 
If the surrounding temperature is too 
high, you can blow air on the capaci- 
tors, use a capacitor designed for the 
purpose, or reduce the kva. load. I 
use a copper oxide meter because it 
is effected by distorted wave form 
about the same as a capacitor.—H.S, 


A TO QUESTION 247—The 
co 


improper selection of a ca- 
pacitor bank for power factor cor- 
rection in a three-phase system may 
result in a condition of resonance 
between the capacitors and the supply 
line or the equipment connected to it. 
This resonance may increase the har- 
monic currents in the system and cause 
the capacitors to overheat. 

Suitable reactors, or _ reactors 
shunted with resistors, connected in 
series with each set of capacitors may: 
be used to overcome this resonant 
condition. Where possible, changing 
the size of capacitors or their location 
may be the easiest way to determine 
whether the overheating is due to 
pronounced harmonic currents result- 
ing from an unfortunate combination 
of circuit constants.—R.G.C. 


Frequency 
Regulation 


UESTION 248—What is the 

QO»: method of obtaining about 
5 kw. of 50 cycle, 120 volt power? 
A 60 cycle source is available 
to supply the frequency changing 
equipment. If possible, the 50 
cycle should be as close in fre- 
quency regulation as the 60 cycle 
power source.—C.P.S. 


A TO QUESTION 248 — For 
e close frequency regulation, a 
60 cycle synchronous motor must drive 
a 50 cycle synchronous generator. The 
highest speed that could be used on 
direct connected machines is 600 rpm. 
This comes from the relation: 
frequency=number of poles x rpm. 
+ 120 (1) 
(The number of poles must be an 
even whole number.) 
Some latituue in choosing equipment 
will be afforded by the substitution 
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of a belt drive or a gear drive. Hav- 
ing settled on the speed of the ma- 
chines, the constants of the drive may 
be determined by the relation: 

Pulley diameter (drive) x rpm. (drive) 
=Pulley diameter (driven x rpm. 
(driven) (2) 

If a geared connection is used, num- 
ber of teeth on driver and driven 
gears is used in place of the pulley 
diameters in Equation 2. 

If a small voltage and frequency 
variation (about 5%) can be tolerated 
on the 50 cycle system, an induction 
motor may be used as the driving 
unit, Equations 1 and 2 would still 
hold. The variation is due to the 
speed-torque characteristics of an in- 
duction motor. 

Going still further in attempting to 
find workable substitutes for the ideal, 
a 60 cycle generator could be used on 
the 50 cycle end of the motor-generator 
set. Excitation would have to be in- 
creased about 20% to offset the reduc- 
tion in speed. 

The driving motor must be large 
enough to supply the desired output of 
the generator, plus the losses in both 
machines. A 7!4 hp. or a 10 hp. motor 
would do the job in this case. Effi- 
ciency considerations are of no moment 
in such a small combination. 

Parenthetically, it may be pointed 
out that a 50 cycle transformer or a 50 
cycle induction motor will work at 
rated voltage on a 60 cycle system, with 
little observable changes in operating 
characteristics.—L.E.B. 


TO QUESTION 248 — I 
@ should like to point out that 
the company with which I am asso- 
ciated has had the same problem. We 
manufacture transformers for the Ca- 
nadian and the export market. The 
frequencies with which we are pri- 
marily concerned are 25 cps. for the 
Ontario market, 50 cps. for the export 
market, 60 cps. for the rest of the 
Canadian market, 120 cps. for testing 
transformers at double frequency, 400 
cps. for aircraft units, 800 cps. and 2400 
cps. for other special types, 1000 cps. 
for audio tests. In order to cover this 
wide range we found it inadvisable to 
purchase a motor generator set owing 
to the various sizes required, main- 
tenance problems, etc. 

We finally decided upon an elec- 
tronic unit. A simple unit was con- 
structed consisting of an audio oscilla- 
tor with pushbutton frequency tuning 
control and a high power audio am- 
plifier. By the use of a phase shift 
circuit in the oscillator, a high order 
of frequency stability was obtained. 
The voltage output was readily ad- 
justable by a volume control on the 
input to the power amplifier. 


An electronic unit of this nature has | 











Y"” DEVICES FOR CONDUIT AND 


CABLE SUSPENSIO 











EFFICIENCY CONDUIT HANGERS 
FOR 
INDUSTRIAL CONSTRUCTION 


@ The most practical and widely adaptable hanger 
ever devised for supporting conduit or*armored cab'e 
on open steel construction. Will carry pipe at any angle 
to beam. 


against breakage. 
tightened by free 








Highest grade malleable iron, guaranteed 


ridges of gripping surface holds pipe on 
true mechanical principle, guaranteeing a 
solid, non-slip supoort. 

FOR PIPE AND CABLE SIZES 

For armored cable 

For Y2"' and %'' conduit 

For 1'', 1%'' and 1¥2'' conduit 

For 2"' and 21/2" conduit 
WRITE TODAY for our Catalog No. 38 . . . contains complete information on this and 

other EFFICIENCY Electrical Devices 


Set screw, cup pointed, 
nut, plus 5-point radiating 











Ries il E-M-T-UP THE 
int nieisioes | Two Squeezes 














QUICK WAY 
and its Set 





TWO QUICK SQUEEZES give you Finer, 
Faster Conduit Connections. B-M Fittings 
do away with the twisting, turning and 
tightening of nuts and save you valuable 
time and materials. Then too, they are 
stronger, neater and much easier to work 
with in tight places. Start using B-M 
Fittings today. Have more satisfied cus- 
tomers—more profits from each job! 


(All B-M Fittings carry the Underwriters 





DISTRIBUTED BY 


The M. B. Austin Co., Chicago, IL 
Clayton Mark & Co., Evanston, Tit. 
Clifton Conduit Co., Jersey Cy., N. J. 
Gen. Electric Co., Bridgeport, Conn. 
The Steelduct Co., Youngstown, Ohio 
Enameled Metals, Pittsburgh, Penn. 
National Enameling & Mfg. Co.. 
Pittsburgh, Pa. 

Triangle Conduit & Cable Co., 

New Brunswick, N. J. 








Seal of Approval) 
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BUY YOUR 
CARBON BRUSHES 
FROM A 
SINGLE 

SOURCE 


THE OHIO CARBON 
COMPANY 


12508 BEREA RD., CLEVELAND 11, OHIO 





ELECTRICAL 


the advantage that any frequency 
within the range of the power amplifier 
may be obtained. Where desired, an 
electronic circuit may be added that 
would tie the incoming frequency, in 
this case 60 cps., to the outgoing fre- 
quency. Overall voltage stability, i.e., 
good regulation, may be incorporated 
into the unit through the use of a 


negative feedback circuit—H.H.S. 

A TO QUESTION 248 — To 
@ obtain 50 cycles from a 60 

cycle motor, you must use some sort 

of frequency changing equipment. 

There are several ways of doing this; 

the following order being the more 

popular, preferable ways: 

(1) Usea rotary converter. This will 
give you a 50 cycle source regu- 
lated directly from 60 cycle line. 

(2) Use a 60 cycle synchronous motor 

direct connected to a 50 cycle 

generator. This would require, 
say, a 12 pole motor operating at 

600 rpm. and driving a 10 pole 

generator supplying 50 cycles at 

600 rpm. This again would be a 

directly controlled frequency. 

A belted motor-generator set, but 

belt slippage would not permit 

exact frequency control on output. 

(4) An electronic converter, using 
probable ignition takes and a firing 
circuit controlled from the 60 cycle 
source. This could be made a 
directly controlled frequency out- 
put, but wave form would be bad. 

Other methods of conversion are 
available, but method (1) or method 

(2) would probably be the most satis- 

factory of those methods generally 

available for an output of 5 kw.-L.R.B. 


Coil Winding 


UESTION 249—In regard to 3 
Oe stator winding coils, can 
someone tell me what the dif- 
ference is between a right hand 
coil and a left hand coil? If a 
winding has left hand coils, what 
effect would there be on a stator’s 
operation if right hand coils were 
used and vice versa.—E.J.K. 


(3) 


A TO QUESTION 249 — The 
e difference between a right and 
left hand coil merely reverses the coil 
sides from top to bottom of slot and 
bottom to top. In the right hand coil 
the winding progression is clockwise 
facing the connection end and the left 
hand is counter clockwise. If properly 
connected, this will not change the 
motor operation—R.D.R. 


TO QUESTION 249 — The 


A. only difference between left 
hand and right hand coils is the way 


they are placed in the stator. Left 
hand coils are placed in the stator with 
the leads on the operator’s left. 

Right hand coils are placed in the 
stator with the leads to the operator’s 
right. 

When buying slot coils from a fac- 
tory, the jumper between coils in a 
group will usually determine if they 
are to be placed in the stator right 
handed or left handed. 

To change from a left to a right 
handed coil or vice versa does not 
alter the operating characteristics of 
a three phase motor.—L.A.H. 


A TO QUESTION 249—The 
e motor will work correctly as 
long as you feed the current through 


the coils so that the magnetic flux 
will be correct.—H.S. 





Can you ANSWER 
these QUESTIONS? 


QUESTION M11—Not being able to ob- 
tain conduit and fitting, I installed a 
60 amp. service with entrance cable 
and ran into the office of a garage. 
The power company made the service 
hot and then the inspector did not 
pass it. 

The 1940 Code book says not all 
parts of a building are necessarily 
hazardous so that the garage office 
could not be considered a hazardous 
location, could it?—V.E.T. 


QUESTION N11—What would cause a 
4000/2000 ampere 2/12 volt plating 
generator to have an unbalance of 
current division between the two com- 
mutators of this one generator with 
one common field. That is the brush 
rigging on side of the generator seems 
to give more current than the other 
side with which it is paralleled. What 
is the remedy ?—E.K. 


QUESTION P11—Running across some 
“supposedly” transformer oil in un- 
marked containers recently, we ran 
a flash test on it. The “flash” test 
showed the oil up to standard, how- 
ever, the oil did not look right or feel 
right, so consequently was not used. 
Are there any further simple tests, 
such as mineral or vegetable base 
tests, without running a complete chem- 
ical analysis, that would determine if 
doubtful oil is actually transformer oil, 
or is the “flash” test enough ?—L.R.D. 


PLEASE SEND IN 
YOUR ANSWERS BY JULY 15 
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| Motor Shops 








Shop operators are undoubtedly 
familiar with the old method of seating 
brushes in fractional, and small in- 
tegral horse-power motors. This usual- 
ly meant fastening a piece of sandpaper 
(face up) around the commutator, 
mounting the brush end-bell, raising 
the brushes to rest on the sandpaper, 
and rotating the end-bell by hand so 
the brushes would assume the same 
curvature as the commutator. 

A notable improvement over this 
practice was developed by W. Bryan 
Kelly of the Tennessee Electric Motor 
Service, Nashville motor repair shop 
specializing in small motor service. The 
idea was submitted in last year’s NISA 
Award Contest and recently released 
for publication by NISA headquarters. 

Kelly’s device, while embracing the 
same basic principle of sanding the 
brushes, has an improved practical ap- 
proach. Instead of using the actual 
motor commutator, he employs a sand- 
ing wheel (the same size as the com- 
mutator) that is set-screw positioned 
on a shaft belt-driven by a slow speed 
motor (see Fig, 1). The shaft re- 
volves in two pillow blocks mounted to 
a bench top. On an extension of this 
shaft (in front of the sanding wheel) 
is a bushing which fits inside the brush 
end-bell bearing. The end-bell is simply 
pushed on this bushing and the motor 
started. The revolving sanding wheel 
seats the brushes perfectly and in 
record time. 

Several wood disks, with sandpaper 
glued to them, are made the same size 
as the various commutators encoun- 
tered in shop repair work. Shaft bush- 
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FIG. I—Motor driven sanding disc 
used for seating brushes on fractional 
and small integral horsepower motors. 
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fo commutator size 
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As many bushings as there are 
different size commutators 
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Dimension according 
to end-bel/ bearing 


Bronze bushing 
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Cold rolled Steel shaft 








FIG. 2.—Details of sanding disc, shaft and brushing construction. 


ings are also made to fit the different 
size bearings used. 

The results obtained and labor saved 
bear out the recommendation that this 
device be considered by all shops spe- 
cializing in or doing a considerable 
amount of single-phase and direct cur- 
rent motor repairs. 


Handy Turntable 
From Old Parts 


A turntable makes painting of small 
motors and parts an easy job, when 
using a spray gun. Employees at 
Alldritt Electric Motor Co., Miami, 
decided such a device would save time, 
and make work easier so they pro- 
ceeded to make one from some old 
parts lying around the shop. 

A heavy steel housing for a 30- 
inch blower fan was recovered from 
their scrap pile, to serve as a bench 
or table. Two bell ends from old 
motors, some 34-inch board, and a 
few bolts were also recovered. A 
short pipe nipple was used to hold the 
two bells together, with the motor 
shaft hub of one resting on that of 
the other. The flared end of one bell 
was bolted to the makeshift bench top, 
while a two-foot diameter wheel was 
made of the 34-inch boards and bolted 
to the flared end of the other bell. A 


little grease was added to the motor 
shaft hubs, bearing point between the 
stationary bell and the revolving bell 
which supports the wood wheel. 

Small objects being paint sprayed 
are placed on the rotating table, which 
can be easily rotated by hand as the 
paint is applied. It can also be used 
for many other jobs than painting, 
such as for assembly work. 





Handy turntable was made from scrap 
parts by employees of Alldritt Electric 
Motor Co., Miami, Fla. 
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POWER FACTOR CORRECTION 





CAPACITORS 


(Low Voltage Source-correction Types) 


, re ES 
- ' Or 
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S prague Unit-Cell Box Type Ca- 
pacitors offer a logical, easy-to- 
install, and distinctly economical 
means of correcting low power 
factor for small or large power 
consumers. Installation on the 
low-voltage side as close as pos- 
sible to the equipment being 
served means that the entire cir- 
cuit is corrected. Moreover, this 
method often avoids installing 
larger conductors, switch gear and 


Resale Discounts for Contractors! 
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other equipment in plant cir- 
cuits—or permits operation of a 
greater useful load from present 
circuits. 

Sprague PFC Capacitors are 
available in sizes of 1, 2, 3, 4, 5, 
6, 8, 10 and 15 KVA. Any required 
capacity may be obtained by com- 
bining these standard values, 
Prompt de- 
liveries can 
now be made 
on all sizes. 
















WRITE FOR CATALOG 


Sprague Catalog 50 contains helpful 
power factor correction data, instal- 
lation suggestions and descriptions of 
Sprague Unit-Cell Capacitors. A copy 
will be sent promptly on request. 





SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 









Modern Shop Applies 
Latest Methods 


In an efficient service organization 
devoted to the maintenance and repair 
of motors and transformers, modern 
methods and modern equipment for 
expediting and improving shop and 
field routines are essential where maxi- 
mum economies are to be realized. 
George R. Lockwood’s Electric Motor 
Service shop, Trenton, N. J., applies 
this truth to every shop operation used 
in the reconditioning of a wide vari- 
ety of electrical equipment. 

To loosen the insulating varnish of 
damaged stator coils, the frames are 
placed on a slotted, rolling steel work 
table. The slot in the table top fits 
around a low-pressure gas-fired burn- 
ing unit that projects from the rear 
wall of a metal, fireproof, vented booth. 
While coils are being fired, the hinged 
front of the booth may be folded down, 
excluding heat and fumes from other 
areas in the shop. When it is neces- 
sary for a man to work in this enclosed 
area, the height of the booth is great 
enough to permit standing upright and 
the vented hood insures the elimination 
of odors from the confined space. 
(Fig. 1). 

Burned coils are pulled from stators 
by a Schrader compressed air unit. 
The unit consists of a compressed air 
chamber, a piston which is driven 
downwards when air is admitted to 
the top of the cylinder, a vertical 
shaft fitted with a sturdy hook and 
guiding hand lever, and an activating 








FIG. 1. To loosen damaged stator coils, 
the unit is placed on a slotted work 
table which is rolled into a vented 
booth. The slot in the table top fits 
around a low-pressure gas-fired burn- 
ing unit. Hinged front of the booth 
may be lowered to confine heat and 
fumes to local area. 
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A TIP ON CONSTRUCTION 
FROM THE MEN ON THE JOB 








Men who work with rigid conduit know what it takes for real construc- 
tion speed. That’s why they like to work with easy-handling General 
Electric conduit. It threads easily, bends true, lasts long. These advantages 
make General Electric conduit important to you—important, because it 
helps get jobs done fast, helps get them done right. For security and speed 
in wiring installations, remember to specify General Electric conduit. 


AND CONDUIT GOES IN TO STAY 


GENERAL ELECTRIC WHITE is hot-dipped inside and out with high- 
quality zinc. Laboratory and field tests prove that this finish gives the best 
protection against atmospheric corrosion. In addition, G-E White is 
coated with a baked-on Glyptal* lacquer finish, to form a smooth, hard 


surface for easy wire pulling. 
GENERAL ELECTRIC BLACK, coated with a heavy, enamel finish, is a 


rigid conduit specifically made to resist the attacks of chemical corrosion. 
It’s ideal for installations where liquid chemicals, fumes, acids, and oils 


are a threat, and where humidity is low. 


Get complete details from your General Electric Distributor, or write to 
Section C55-618, Appliance and Merchandise Department, General Elec- 
tric Company, Bridgeport 2, Connecticut. *Trade-mark Reg. U.S. Pat. Off. 


GENERAL © ELECTRIC 
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from your 


Merchandise Distributor 


For everything in raceways, your 
best bet, as always, is General 
Electric. You can rely on this 
complete line to meet any con- 
struction need—for big jobs as 
well as small ones. When you 
need information on raceways 
and accessories, your General 
Electric Merchandise Distribu- 
tor is always ready to help you. 
If you want engineering assist- 
ance on underfloor distribution, 
you can get it from one of Gen- 
eral Electric’s field force of 
underfloor experts. Get the habit 
of calling on General Electric for 
latest raceways information. 


ae eee 


Now you can put an end to the | 


annoying need for specifying 
several types of bar hangers. 
The General Electric S-type bar 
hanger fits anywhere, goes in 
place easily where studs are on 
centers up to 24 inches. Users 


say the General Electric S-type © 


hanger speeds and simplifies box 
installation. 





For wiring flexibility in concrete 
office buildings, plants, hospi- 
tals, and for other construction 
jobs where provisions must be 
made for varying wiring needs, 
look into the advantages of 
Fiberduct underfloor raceways. 
These nonmetallic, corrosion- 


. proof ducts permit installation 


of new outlets anywhere in the 


duct at any time. Buildings 
equipped with Fiberduct stay 
electrically young. See us for 
details. 
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SIMPLEX, VARNISHED CAMBRIC 


(ABLES fh lope 





F you must run cables through rooms that 

are hot, or if you must run your conductor 
temperatures high, you can save money and get 
dependable service by installing Simplex Varnished 
Cambric Insulated Cable. 


Simplex Varnished Cambric Insulation will 
stand up longer than other types under such con- 
ditions. It will stand large temporary overloads and 
sudden voltage surges without becoming damaged. 


Simplex Varnished Cambric Cables for boiler 
room and other high temperature service are reg- 
ularly furnished with a braid for outer covering. 

When you next need a heavy power cable 
for high temperature service, a Simplex engineer will 
be glad to tell you whether a Varnished Cambric 
Cable will fit your conditions. 


imple. WIRES & CABLES 








FIG. 2. Coils are quickly and cleanly 
pulled by a hand-guided vertically. 
moving hook which operates with 130 
pounds of air pressure. Movement of 
hook is dependent upon air pressure 
which in turn is regulated by pressure 
on a foot pedal. Notched table as- 
sembly was constructed in the shop. 


foot pedal. Air valves are controlled 
by this foot pedal, directing air at 130 
pounds pressure through a metal tube 
to the top of the cylinder when the 
pedal is depressed and permitting the 
air to escape and the piston to return 
to the top of the cylinder when foot 
pressure is relieved. Varying foot 
pressure can increase or decrease the 
speed of the piston or can hold it 
stationary at any desired level. The 
unit is mounted beneath a shop-con- 
structed steel table, the 5/16-inch top 
being notched directly over the com- 
pressor. In operation, the stator, 
with severed coil ends placed upwards, 
is rested on the table and the rising 
hook is guided to the various coils by 
means of the hand lever. Coils are 
pulled quickly and cleanly from their 
slots when the foot pedal is depressed 
and the piston is forced downwards. 
(Fig. 2). 

After thoroughly baking the newly 
wound stators, the units are dipped 
in a floor-recessed cold varnish tank. 
Small units are raised and lowered on 
a rack suspended from an overhead 
chain hoist. When larger units are 
dipped, the rack is lowered to the 
bottom of the tank. When not in use, 
the tank is covered by a hinged steel 
cover. The buried tank occupies a ~ 
minimum of shop space, permits a low 
and convenient working level and 
eliminates the possibility of leaking or 
spillage. (Fig. 2). 

Employees of the Lockwood organ- 








ization are encouraged to submit sug- 
gestions for improving shop tasks, 


SIMPLEX WIRE & CABLE CO. 79 SIDNEY ST. CAMBRIDGE 39, MASS. 
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Borderline Vision* 


obbing you! Sous 


*Just a shade too dark 


-lighting just a shade 
slows down production. 


too dim — can steal your profits without e 
your seeing +t. But — just the hairline of dif- < Sa GE 
> ference between good lighting and not 
quite good enough makes a difference that 

shows in red and black in your ledger. 
You can make sure your light is right 


easily today with Wheeler Skilled Light- 
ing. Result of 66 years experience, Wheeler 


Reflectors give maximum illumination 
from standard lamps. More important, 


Wheeler Reflectors control light — provide 
an even, glare-free, shadow-free distribu- 


tion on the work. Hundreds of manufac- 


may ber 


@ BORDERLINE VISION - 




















"ae t] 
a MMF AHS OA ATE 
30 
be 
. turers have found that Skilled Lighting 
n pays for itself many times over in fewer 
at rejects, higher employee morale and in- 
i creased production. 
: Make a light meter check in your plant 
now. If the results show Borderline Vision, 
. see what a difference Wheeler Skilled Light- 
) ing will make in your profits. Write 
Wheeler Reflector Co., 275 Congress St., 
) Boston 10, Mass. Also New York and 
principal cities. 
Distributed Exclusively Through 
Electrical wholesalers 
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CIALISTS 
IN LIGHTING EQUIPMENT SINCE 
1881 


Ne ceeiene 


MADE BY SPE 





ELECTRICAL CONS 
TRUCTION AND M 
AINTENANCE 
... JUNE, 1947 
115 








CRESCENT 


CRESCENT 


WIRE AND CABLE 





FIG. 3 Cold varnish dipping tank is re- 
cessed into floor to minimize occupied 
shop space, to create a convenient 
working level and to eliminate the pos- 
sibility of leaks. Chain hoist raises 
and lowers frame upon which small 
units rest and moves larger units be- 
tween tank and baking oven. 


and constant attention, study and 
analysis of the methods and procedures 
of other progressive motor shops (as 
discussed in the trade press, presented 
at NISA conventions and observed 
during personal visits to friends in 
other cities) is devoted in the interest 
of increasing shop know-how and 
efficiency. 








ip i 


Bill Williams, Sculin Steel Company’s 
oldest (in point of service) motor re- 
winder, and racks of quickly available 
armatures. Spare Fiberglas rewound 
armatures are stocked for virtually 
every motor, making it possible to 
change an armature anywhere in the 
mill in less than an hour’s time. 
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Answered by 


F, N. M. SQUIRES 


New York Board of Fire Underwriters 


Chief Inspector 
New York, N. Y. 


Questions on the Code 


and GLENN ROWELL 


Electrical Engineer 
Fire Underwriters Inspection Bureau 
Minneapolis, Minn. 








Fixture Channels 
As Raceways 


L In the past I have installed two 
® or three circuits using a com- 
mon neutral in the raceways of con- 
tinuous fluorescent lighting fixtures. 

Under section 4150 of the 1947 Code 
it states that a single circuit may be 
carried through a continuous raceway. 
Is this an ambiguous statement or is 
the interpretation of the Code such 
that two or three circuits with a com- 
mon neutral may be run in an approved 
continuous fluorescent fixture race- 
way ?—W.L.B. 


Underwriters Laboratories list 
e about four makes of raceways 
which may be used as both raceways 
for wires and as fixture channels with 
incandescent or fluorescent lamphold- 
ers mounted in or on the raceways 
and with the fluorescent ballasts 
mounted on or in the raceways or in 
separate enclosures as stated in each 
case in the Laboratories’ listing. The 
Laboratories also list the maximum 
number of wires for the various size 
raceways. 

Unless listed as raceways, fixture 
channels may contain only the wires 
of the circuit to which the fixtures 
are connected. 

As to the use of a “common neutral” 
if the incoming service is a two wire 
one only two wire circuits may be 
employed and it is not permissible to 
place two or more circuits on a com- 
mon neutral. 

If a 3 wire service is used, of course 
a 3 wire circuit may be employed, but 
not more than one such circuit may be 
used on a single neutral —F.N.M.S. 


Taps 


Is it permissible to run a 

© feeder to handle a group of 
motors with a tap extending from the 
feeder to each motor without providing 


overcurrent protection at the point 
where the tap is made to the feeder 
run? The longest tap is 30 feet and 
the shortest is about 9 feet long—C.K. 


Taps which have at least one- 
e third the current carrying 
capacity of the feeder and are not 
more than 25 feet in length need not 
be provided with over-current protec- 
tive devices. at the point where the 
smaller conductor is attached to the 
feeder providing it is suitably pro- 
tected against mechanical injury and 
terminates in an overcurrent protective 
device which will limit the load on 
the tap to that allowed by the current 
carrying limits contained in Tables 
No. 1 and 2. This ruling will be found 
in Section 2434d.—G.R. 


Wiring for 
Paint Spraying 


Q When wiring a room in which 
© spray painting is done within 
a metal booth, we plan to use ordinary 
iwo lamp 100 watt fluorescent fixtures 
mounted above wire glass panels built 
into the top of the booth. However, 
upon examining the booth, we found 
that it came equipped with two vapor- 
tight incandescent fixtures mounted 
on the top of the frame at the open 
end of the booth in such a manner that 
they extended out into the room but 
directed their light into the booth. 
Now we wonder if the fluorescent fix- 
tures must also be vapor-tight and 
also if it is proper to leave these fix- 
tures at the open end even though they 
are not separated from the spraying 
operations by wire glass —R. C. 


The Code now lists paint spray- 

e ing by itself under Section 5003 

as the hazards present are different 
from those classified as Class 1 or 2. 
Subsection (a) of this special section 
states that “No electrical equipment or 
apparatus shall be installed or used in 
any location where readily ignitable 


residues may be deposited except that 
wiring in rigid conduit or in boxes 
or fittings containing no taps, splices 
or terminal connections may be in- 
stalled in such location.” This ob- 
viously makes it necessary to study 
each individual installation separately 
as it is likely that operations will 
differ considerably. In your case, will 
the spraying operations be such that 
paint residue is likely to gather on the 
vapor-tight fixtures? If it does, they 
should be removed or separated by a 
wire glass panel. In subsection (b) 
permission is granted to use the wire 
glass panels, and here it states that 
the fixtures used shall be of the type 
approved for use in the room in ques- 
tion. Therefore if there is no paint 
mixing, dipping or storage of flam- 
mable liquids outside the booth and 
there are no other possible sources 
of flammable vapors or dusts, ordinary 
fixtures may be used to direct the light 
through the wire glass panels into 
the booths.—G. R. 


e 3 e e 
Lighting Circuits 
QO Our inspector has told us that 
© we can no longer use common 
neutrals on our lighting circuits unless 
the dwelling is served by 110-220 volt 
service and then we might use not 
more than two hot wires with each 
neutral. Is this a Code rule?—P. R. 


Yes, Section 2111 of the N. E. 

e Code states that the ungrounded 
conductors of a multi wire circuit 
must have a potential difference be- 
tween them. Therefore a building 
served by a two wire 115 volt service. 
cannot be wired with a common neu- 
tral for two or more branch circuits. 
In a building supplied by a three wire 
115-230 volt service you might install 
a common neutral with not more than 
two ungrounded conductors and those 
conductors would have to have a volt- 
age between them of 230 volts.—G. R. 
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BERNS AIR KING QUALITY! 
BERNS AIR KING PERFORMANCE! 





The perfect fan for small private offices, kitchen, bedroom 
and general home use! 10” fan smartly styled in gleaming 
white enamel or rich-looking mahogany finish. Adjustable 
in width from 24” to 35”. Quiet, smooth operation. 1 year 
guarantee. Complete with Cord and Plug. Toretail for $18.90. 
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For office and commercial use. Powerful 12” fan in same finishes 
as above, adjustable in width from 24” to 33”. 1 year guarantee. 
Complete with Cord, Plug and Switch. To retail for $26.00 





MORE QUALITY FOR LESS MEANS 
BIG NEW VOLUME FOR YOU! 


Now you can make more Window Ventilator sales than ever before! 
Berns’ amazingly low prices mean that more people than ever can afford 
the added comfort of window ventilators. Berns-built engineering assures 
longer-lasting, more satisfying operation. It's the window ventilator pro- 
motion every department, appliance, hardware store and other fan outlet 
has been waiting for! They're priced to fit every purse...styled for 
the most discriminating taste . .. built for the most quality conscious 
buyer! Place your order today! 


SOLD EXCLUSIVELY THROUGH LEADING ELECTRICAL WHOLESALERS 





EXHAUST FANS © AIR CIRCULATORS © BLOWERS © BELT DRIVEN FANS 


—amgnc BERNS MFG. CORP. 


——_\\._ ) — a 


2278 ELSTON AVE., CHICAGO 14, ILL. 


Formerly Berns Specialty Mfg. Co. 
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Number of 


Circuits Required 
QO. Rule 21156 of the 1947 Code 


states that one or more branch 
circuits of No. 12 wire shall be used 
for the small appliance load in kitchen, 
laundry, pantry, dining-room, etc. of 
dwellings. What would determine the 
number of these circuits so that the 
inspector would pass it?—F.R.B, 


The receptacle circuit referred 
e to above, as it is of No. 12 
wire, may be fused at 20 amperes and 
is therefore a 20 ampere circuit on 
which the maximum permissible load, 
is 20 amperes, therefore one such cir- 
cuit will suffice unless the load exceeds 
20 amperes in which case, another 
circuit will be required. 

As to the total number of circuits 
required in a dwelling occupancy, let 
us give the following information: 

The Code in Section 2115 requires 
that in such an occupancy the light- 
ing and appliance load shall be com- 
puted on the basis of 2 watts per 
square foot of floor area and in Sec- 
tion 2115 requires that the number 
of circuits be determined from this 
computed load. That is, this computed 
load divided by the capacity of circuits 
to be used, would give the number of 
circuits required. This last statement 
is not quite true for small houses inas- 
much as Paragraph b of Section 2115 
requires that at least one No. 12 wire 
circuit be provided to supply the ap- 
pliances in the kitchen, laundry, pan- 
try, dining-room and breakfast room 
and that no other outlets be connected 
to this circuit. Thus a minimum of 
two circuits must be provided, one, 
the above appliance circuit, the other 
for the other outlets in the house. 

Now let us see how much area two 
circuits can supply on the basis of 2 
watts per square foot. 

If we fuse both of our two circuits 
at 15 amperes and thus call them 15 
ampere circuits, we have 2 x 15 amps. 
x 120 volts, equals 3600 watts, and 
3600 watts divided by 2 watts per sq. 
ft. equal 1800 sq. feet. 

Or, if we rate the No. 12 wire ap- 
pliance circuit as a 20 amp. branch 
circuit and the other circuit as a 15 
amp. one, we have 
20 amps. x 120 volts equals 2400 watts 
plus 
15 amps. x 120 volts equals 1800 watts 


Sk Seer ere reer 4200 watts 
and 4200 watts divided by 2 watts per 
sq. ft. equal 2100 sq. ft. 

Therefore the Code requires at least 
two circuits in a house which has a 
floor area up to 2100 sq. ft. 

However, the Code has a recom- 
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@ Tapes that are safe electrically — that’s the kind 
splice-makers want. For, after all, you use splicing tapes 
psimarily to insulate a conductor splice. PANTHER and DRAGON 
Rubber Tapes, compounded under careful supervision, provide a 


long-lasting electrically-strong insulation for your splicing needs. 


PANTHER and DRAGON Friction and Rubber Tapes are 
always “tops” in performance. Made by a company in the insulation 
business since 1878, these tapes are sold only through recognized 
independent wholesalers. Hazard Insulated Wire Works, Division 


of The Okonite Company, Wilkes-Barre, Pennsylvania. 


Panther and ID) 


friction and rubber tapes 
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Say “RUSSELL & STOLL and 
you think of “EXPLOSION- 
PROOF” . . . a combination 
known throughout the industry. 
Install RUSSELL & STOLL Ex- 
plosion Proof Fixtures and Fit- 
tings and be assured of the 
highest standard quality with 
resultant dependable service 
and long life. 


RUSSELL & STOLL Fixtures 
and Fittings, for all outdoor and 
hazardous areas, are precision- 
built to withstand the toughest 
service conditions . . . whether 
meeting the abuse of extreme 
climatic conditions, vapors, dust, 
or explosive gases. 


The well-known RUSSELL & 
STOLL EVER-LOK wiring de- 
vices prevent accidental inter- 
ruption for the life of the job. 
All units afford a high degree 
of interchangeability, and are 
designed for easy installation 
and wiring. 

A descriptive and illustrated 

broadside No. 101-4 gives per- 

tinent information. Write for 

your copy. 

$old Through Electrical Wholesglers: 


_ SALES OFFICES 
IN PRINCIPAL CITIES 


RUSSELL & STOLL COMPANY, INC. 


Precision-Built Electrical Equipment 


125 BARCLAY STREET, NEW YORK 7, N. Y. 











mendation following Rule 2115 which 
is one that should be recognized an 
that is, that one 15 amp. branch cir. 
cuit be installed for each 500 sq. ft, 
of floor area for general illumination, 
Less than this, might present no undye 
hazards, but would at least be poor 
engineering —F.N.M.S. 


Solder Lugs 


Is it true that solder lugs for 
© terminal connections are no 


longer permitted by the Code? 
—J. ALN. 


No, except on service equip- 
e ment. Under Section 2358 of 
the N. E. Code you will find the 
following rule: “The service conductor 
shall be attached to the disconnecting 
means by pressure connectors, clamps, 
or other approved means, except that 
connections which depend upon solder 
shall not be used.” Section 1117 re- 
lating to connections to terminals still 
recognizes solder lugs as an acceptable 
means of terminal connection in gen- 
eral.—G. R. 


We have been told that the 
© Code will not permit the in- 
stallation of a convenience outlet in 
the dining room of a dwelling unless 
it is attached to the appliance circuit. 
Now if the owner wishes table or floor 
lamps in this room, can they be plugged 
into the appliance circutt outlet even 
though that circuit ts protected at 20 
amperes?—R. H. F. 


No. Strict interpretation of the 
e Code not only will prohibit such 
use of the receptacles supplied by the 
appliance circuit when provided with 
overcurrent protection rated at 20 
amperes, but also will not permit ex- 
tending another circuit to supply or- 
dinary convenience outlets for such 
lamp supply. This portion of the 
Code is an excellent subject for an 
official interpretation by the Code 
Committee, as the only alternative a 
contractor has now is to limit the 
overcurrent protection on the appli- 
ance circuit to 15 amperes. 

Section 2115b states that all recep- 
tacle outlets in the dining room must 
be connected to the appliance circuit 
and Section 2123 states that only 
heavy duty lampholders can be sup- 
plied by a 20 ampere circuit with the 
two exceptions which permit connec- 
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tion of medium based lampholders of 
the porcelain unswitched type or per- 
manently fixed fixtures for fluorescent 
lamps. 

This brings forth the need for a 
receptacle for use on an appliance cir- 
cuit which is of different design or 
appearance than the commonly used 
duplex convenience outlet. An ade- 
quately wired home certainly should 
provide ample capacity for modern 
appliances and portable lamps not only 
in the dining room but also in the 
breakfast room and kitchen in many 
instances. Section 2124b now requires 
a three pole type receptacle for the 
laundry, why not use that on all ap- 
pliance outlets now that there are 
three pole receptacles available into 
which a two prong attachment plug 
cap can be placed.—G. R. 


Service Switch 
on Pole 


L The Lighting Company in this 
© locality has a new rule which 
states that they will only set one pole 
on private property at a maximum dis- 
tance from the public road of 150 
feet. The rule also requires that the 
meter and the main switch be mounted 
on this pole. From that point the rest 
is the owner's responsibility. 

My problem is, as the main switch 
is mounted on the pole is another 
switch required in the dwelling?— 
H.L.G. 


The Code in Section 2351 re- 
e quires that each set of service 
entrance conductors be provided with a 
disconnecting means and that this be 
located at a readily accessible point 
nearest to the entrance of the conduc- 
tors either inside or outside the build- 
ing wall. 

While this rule does not specifically 
state that the service switch must be 
on the building wall, either inside or 
outside of the building, it seems to 
clearly imply that and also it seems 
that a location on a pole more than 10 
or 15 feet away from the building cer- 
tainly is not at a “point nearest to 
the entrance of the conductors” to the 
building. 

The fact that the Lighting Company 
requires a switch on the pole does not 
change the requirement for a service 
switch to be located at the point of 
entrance although if the pole was with- 
in 10 or 15 feet of that point, prob- 
ably no inspection bureau would object. 

The Code does not require a switch 
on the pole even though the meter is 
located thereon where a single build- 
ing is involved —F.N.M.S. 














Announcing 


Greater Plant Capacity 


With an addition to our plant now 
being built, and with more and 
improved equipment, we will 
increase our production and 
improve our deliveries to meet 
the growing demand for 


=60RG 


TRANSFORMERS 


MN 


A size and type for every purpose. 
Y% KVA to 1000 KVA. All voltages. 
Single phase and poly-phase. 





15 KVA. 3-phase 
Wall Mounting Type. 


Y% KVA. 

Single Phase Special 4600 Volt Showing connection 
460/230 to Electronic compartment with 
115 volt. Transformer solderless terminals 





SORGEL ELECTRIC CO., 836 W. National Ave. Milwaukee 4, Wis. 


Pioneers in the development and manufacturing of Air-Cooled Transformers. 
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THREE A'S OF STORE LIGHTING— You ve heard 
about it—G-E’s quick reference hand- 
book that’s packed with useful informa- 
tion on sales lighting layouts, brand-new 
lighting equipment designs and a wealth 
of lamp and installation data. Use it as 
your practical guide to more lighting 
business. 


| 
| 
| 
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BETTER LiGHT BETTER SIGHT 





G-E FOOTCANDLE SELECTOR — You don’t need to be a lighting © 
engineer to recommend proper illumination levels for light- 
ing jobs in factories, offices, stores, schools and homes. Just 7 
a flick of the pointer on this G-E Selector tells you the right 
number of footcandles for the types of jobs you encounter 
most frequently. 


GENERAL ELECTRIC OFFERS FOUR BASIC TOOLS 
TO HELP YOU MERCHANDISE “PLANNED LIGHTING” 


G-E LIGHT METER—A simple, convenient, 
low-cost instrument for dozens of prac- 
tical jobs. Use it to demonstrate both 
the need for and the results of modern 
lighting. Vest pocket size—only 214” 
square by 114%” thick. Has a full scale 
reading of 100 footcandles. 





he 

G-E FLUORESCENT LIGHTING CALCULATOR —It’s easy as 1-2-3 to 
deliver an accurate lighting specification with this handy 
pocket size slide rule. Once you decide on the amount of 
light and type of fixtures, it tells you instantly how many 
fixtures and how many G-E fluorescent lamps you’!l need. 


FOR FULL INFORMATION on these and other valuable General 
Electric “Planned Lighting” tools, call your nearby G-E 
Lamp office today! 


G-E LAMPS 


GENERAL @ ELECTRIC 
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Pedigree Insulating Varnishes are form- 
ulated to satisfy the exact requirements 
of specific applications. Laboratory pro= 
duction control assures uniform quality 
... years of performance assure satis- 


factory service. 





Check your requirements . 

against the materials 

listed in this big useful 
book. — 


Distributed by y 
INSULATION MANUFACTURERS INSULATION AND WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 
Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 





1S HOTE 
i, 4 be. 1% + 
Ae 


5 D>. WG 

° m 

5 

i“ al aVavalalavavalatatatatatat, 


_ May we send Bulletin 30-A with complete details? 


DAY-LINE... _ 
Stress-Engineered Like a Bridge 


Its truss-like channel is structurally designed to withstand years of vibration and 
rough handling. The heavy-duty DAY-LINE has strength to spare 
down to the smallest detail. That means you save substantially on upkeep. 


“he DAY-LINE 


Heavy duty industrial fluorescent fixture with porcelain-enameled steel reflectors. Designed for two and three 
40- or two 100-watt lamps—unit or continuous installations. U. S. Patent Nos. 2317434, D-135375 and D-133458. 


Day-Brite Lighting, Inc., 5402 Bulwer Avenue, St. Louis 7, Mo. 
Nationally distributed through leading electrical supply houses. 


In Canada: address all inquiries to Amalgamated Electric Corp., Ltd., Toronto 6, Ont. 292 


IT’S EASY TO SEE WHEN IT’S 
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Modern Lighting 








Dual Purpose Office Lighting 


The best way to sell planned light- 
ing is through demonstration. Most 
lighting customers already have some 
preconceived plan for solving their 
own lighting problems. A demonstra- 
tion of the customer’s solution on a full 
scale model basis, and of other pos- 
sible solutions, usually results in the 
customer changing his mind and rais- 
ing his own standard for lighting. 

Working on this premise, R. F. Har- 
tenstein of the Ohio Edison Co., 
Akron, decided to relight his own office 
so that it would serve as a demonstra- 
tion room for various types of light- 
ing layouts for office lighting. Now 
he has lighting of the amount and 
quality to meet his own requirements, 
and also an installation with flexibility 
of lighting effects, made _ possible 
through proper selection and location 
of lighting equipment, and multiple 
switching control, which will permit 
demonstration of good and bad light- 
ing practice. 

The office is 16 feet wide and 19 feet 
8 inches long. Sixteen individual 
Wakefield Star units, each equipped 
with two 40 watt fluorescent lamps, 
were used to obtain the lighting flexi- 
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Lighting layout for private office of 
R. W. Hartenstein, Ohio Edison Co., 
Akron, Ohio. Three wall switches pro- 
vide flexible system of control to pro- 
duce seven different combinations and 
lighting results. 


























Wall switch A controls four individual units which produce 21 foot- 
candles, typical of “outlet for outlet” replacement in relighting jobs. 





























Wall switch B controls center continuous row. Combined with the four 
individual units, 41 footcandles result. Ceiling is unevenly lighted. 














& 


Wall switch C controls the two outer continuous rows. With all units 
lighted, 85 footcandles of light results, but ceiling is too bright for 
comfort. 
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COLD 
CATHODE 
LIGHTING 








INFORMATION 


FOR 
LIGHTING 
SALESMEN 
CONTRACTORS 
-ARCHITECTS. 
ENGINEERS 




















Let this technical data and printed 
material help you to specify and 
sell Better and More Dependable 
lighting installations. 





For commercial or 
industrial installations 


“COLOVOLT 


Cold Cathode Low Voltage Light- 
ing offers these extra advantages 


e Longer lamp life...one year guaranteed 

e Lower maintenance cost per foot candle 
of light 

e Minimum interruption of important 
production jobs 

e Instantaneous starting without trouble- 
some starters 

e Engineered for individual or line lighting 






Write for Illustrated Material and Technical Data today? 
’ Architectural and 

— =m Engineering Files 

for 1947 


Man) *Trade Mark Registered U.S. Pat. Off. 


bfert t 


—” GENERAL 


LUMINESCENT CORP. 


67¢S. FEDERAL STREET + CHICAGO 5, ILLINOIS 












































With the two outer rows only lighted, unbalanced lighting results due 
to wide spacing. Note dark ceiling in center. 











Best combination and lighting result is obtained with the three con- 
tinuous rows lighted. Lighting level with this combination is 65 foot- 
candles. 


bility desired. These are arranged 
in three continuous parallel rows of 
four units each, installed lengthwise 
in the room, and four individual units 
installed normal to the continuous 
rows. Three wall switches are used 
to control these units, which permits 
seven separate combinations and light- 
ing effects. The Star unit is of the 
luminous-indirect type, and is in- 
stalled with the bottom of the units 
18 inches from the ceiling. 

Mr. Hartenstein has kept the color 
of the ceiling and side walls in his 
office-laboratory plain and simple, so 
that it is fairly typical of that found 
in the average office of most customers. 
He keeps his light meter on his desk, 
ready to use at any time when any cus- 
tomer comes in to discuss lighting 
quality, intensity, comfort, brightness, 
layout or other factors. 

One wall switch (A in Fig. 1) con- 
trols the four individual units. It 
permits demonstration of typical sym- 
metrically spaced individual units. The 
intensity from these four units is 21 
footcandles. The general effect is in- 
sufficient light for offices, an unevenly 
jighted ceiling, and considerable varia- 
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tion in intensity and_ brightness. 

The second wall switch (B_ in 
Fig. 1) controls the center continuous 
row fixtures. When this fixture and 
the four individual units are lighted, 
41 footcandles are obtained, but the 
ceiling still remains unevenly lighted, 
and there is considerable contrast be- 
tween the brightness of the ceiling and 
side walls. Use of the center row only 
does not give enough light, and re- 
sults in excessive variation of intensity 
throughout the room. 

The third wall switch (C in Fig. 1) 
controls the two outer rows of fix- 
tures. With these two units lighted, 
added to the center row and the four 
individual units, the lighting intensity 
increases to 85 footcandles. This com- 
bination is considered too bright to 
be comfortable by many who have seen 
the demonstration, due in part to the 
excessive ceiling brightness contrasted 
with the brightness of the side walls. 

A combination which pleases most 
customers is the use of the three con- 
tinuous rows of units. It produces 
65 footcandles, the ceiling is fairly 
evenly lighted, and there is a mini- 
mum of brightness contrast. 








Here’s the challenge one 


fluorescent lighting fixtures: 


*J wish the manufacturers of 





fluorescent fixtures would cut 





And 


utility executive directs at here’s the quick answer that 
simplifies the problem: 


CERTIFIED FLEUR-O-LIERS are made by 27 lead- 
ing manufacturers. Although each manufacturer 


: out the claims and counter-claims and creates his own styling and design, basically the CERTI- 
d, get down to business with some facts FIED FLEUR-O-LIER fixtures are made to exacting specifica- 
‘ and useful information. I wish they’d tions for electrical and mechanical excellence .. . plus good 
vy be frank with us.” Those sound like lighting performance. They are tested, checked and CER- 
, ‘fightin’ words” but CERTIFIED TIFIED by famous Electrical Testing Laboratories, Inc., as 
FLEUR-O-LIERS provide a ready meeting all specifications. That’s why the CERTIFIED 


short-cut for wholesalers, contractors, 
utilities AND users. 





FLEUR-O-LIER 
Manufacturers 


Fleur-O-Lier is not the name of an individual manufacturer, but a group of 27 lead- 
ing fixture manufacturers. Participation in the FLEUR-O-LIER MANUFACTURERS’ pro- 
grom is open to any manufacturer who complies with FLEUR-O-LIER requirements. 





ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


FLEUR-O-LIER Label on a fixture is all you need to assure 
you—without exaggeration—of top quality in fixtures. 


CERTIFIED 
in accordance 
ny with Test 


Requirements of 
Specifications of 


Fleur-O-Lier Manufacturers 


ELECTRICAL TESTING 
LABORATORIES, INC 
NEW YORK, N.Y 
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Four 1000 watt enclosed floodlights installed behind the columns pro- 
vide impressive floodlighting for the entrance of the Cathedral Church 
of St. Paul, Boston. 


Church Floodlights Entrance 


of the four large center columns. In- 
side frost standard lamps were used, 
which made it unnecessary to use 
stippled or diffusing glass lenses in the 
floodlights. Beam spread adjustment 


Sevotier SWITCHES 





Floodlighting serves a double pur- 
pose at the Cathedral Church of St. 
Paul in Boston. The utilitarian use 
is to provide ample illumination at the 
main entrance for safe entrance and 


ADDS TO LIGHTING LIFE .. 
INCREASES THE EFFICIENCY 





OF ELECTRICAL DEVICES 


Sturdy . . . dependable . . . inexpensive 
McGILL LEVOLIER SWITCHES give 
you SELECTIVE CONTROL over all 
lighting fixtures . . . permitting “time- 
out” periods that ADD TO LIGHTING 
LIFE ... SUBTRACT FROM POWER 
COSTS. 

Easily adapted to variable speed motors, 
ventilating fans, sign flasher boxes, and 
transformers, LEVOLIER SWITCHES 
provide CONVENIENT, POSITIVE 
CONTROL where control is often other- 
wise inaccessible. Economize on power 
. .. Cut maintenance . . . and INCREASE 
lighting-life and electrical efficiency with 
LEVOLIER INDIVIDUAL CONTROL. 
Model 41, 6 amp. pull switch, is shown 
above. 














SPECIFICATIONS 
Cat. Stem Stem 
No. Diam. Length 
41 7/16 3/16 
41PL 7/16 3/16 
41B 7/16 7/32 
41BPL 7/16 7/32 
42 7/16 3/8 
42B 7/16 13/32 
43 7/16 3/4 





onty MCGILL maxes 
Sevolier SWITCHES 


MANUFACTURING CO., INC. 


Electrical Division 


VALPARAISO, INDIANA 











exit, with the light sources adequately 
concealed, The other use is esthetic, to 
silhouette the large columns and accent 
the architectural beauty of the entrance 
and building front. 

A simple plan was used to solve 
this lighting problem. Four 1000 watt 
floodlights of the enclosed type, Ben- 
jamin RD-18 with clear glass covers, 
were installed on the ceiling over the 
entrance portico, one unit behind each 


and adjustable mounting bases on each 
unit permit flexibility ample to provide 
a uniform lighting intensity on the 
church wall inside the portico and be- 
hind the columns. 

This installation was planned by the 
Lighting Section, Technical Service 
Division, Boston Edison Company, and 
installed by the Edw. G. Sawyer Com- 
pany, electrical contractors, Boston, 
Massachusetts. 














Vows. ‘ 
SD iat 


ae 


New lighting and air-conditioning have been installed in the recently 
enlarged drafting room of The Austin Company’s Cleveland District, 
used by more than 150 designing engineers. It has been found that 
these improvements have materially reduced eye-strain and bodily 
fatigue. Recessed louvered fluorescent troffer units of the two-lamp 
40 watt continuous row type were installed on three-foot centers, extend- 
ing the length of the room between the welded rigid frame arches. 
Mounting heights range from 13 feet near the outsides of the 70 foot 
span to 22 feet at the peak of the arch. Each four foot length of 
troffer is equipped with one daylight and one soft white 40 watt fluores- 
cent lamp. An exceptionally uniform intensity of over 90 footcandles 
of well-balanced color quality is maintained on the drafting tables. 
The troffer units were supported from the purlins, and the metal acous- 
tic ceiling in turn is supported by the lighting fixtures. Lower wall 
areas are painted in graduated shades of soft gray-blue, with a neutral 
““Caen-Stone”’ shade on the upper walls, 


132 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1947 





In- 
ed, 
1se 
he 
nt 
ch 
de 
he 
e- 






PRE-WAR PRICES.. Gly Cock 


heen offered 
Never before have suci values | 
in Westinghouse Lighting Equipment 


It’s a fact . . . proved by the record. Today’s prices for 
Westinghouse lighting equipment offer one of the greatest 
values of the times. Results you get with Westinghouse Planned 


H ERE A RE TH c FA (TS Lighting make such expenditures profitable investments. 


Quabily 


The construction and performance of 
1947 Westinghouse lighting equip- 
ment is even better than that of 1940, 
because Westinghouse production tech- 
niques and design have been improved 
constantly to give more attractive and 
efficient units. 


Kaela 


Westinghouse Planned Lighting can 
increase production, lower manufactur- 
ing costs, improve employee morale, 
reduce accidents, raise quality of prod- 
uct... quickly pay for itself. 


@ 
Price Whether it’s commercial, industrial or floodlighting; incan- 


: descent, fluorescent or mercury, you'll find Westinghouse 
Take, for example, the four 40-watt, ae : : : % ¥ : & 
quality, service and price give an outstanding value. You can 


fluorescent-lamp, commercial unit. varaman . 
Present list price is 21% less than 1940, get almost any fluorescent luminaire immediately out of 











‘The LW-160 ... improved 
¢ ee u «+ « « better ap- 


ngineering 
 peorance ... quality materials. 


yet today’s streamlined design gives distributors stocks, or within 30 days. 

better performance and is easier to A call to your nearest Westinghouse office or distributor 
install and maintain. Or the two 40- : ckly bri f ieieniial en ane 
watt, fluorescent-lamp, industrial unit. will quickly bring an engineer who will work with you in de- 
Today’s list price is 4% less, yet this signing a Westinghouse Planned Lighting System; or write 
unit has many improvements such as Westinghouse Electric Corp., P.O. Box 868, Pittsburgh 30, Pa. 
higher efficiency, enclosed ballast, better * ‘saiion 


appearance, easier installation and 
maintenance. 
























ing efficiency ...low first 
cost...low operating cost. 






AVAILABLE THROUGH 127 WESTINGHOUSE ELECTRIC SUPPLY OFFICES AND INDEPENDENT JOBBERS 
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MULTI 


INDUSTRIAL 


LIGHTING 














UNITS 


a 








Modernization 
Demands these 
Units 


%& Modern methods of construction demand 
just as modern lighting units and MULTI 
is composed of units that will give you 
not only the most modern, but also the 
most efficient from a lighting and service 
standpoint. MULTI Lighting Units meet 
all present day needs whether it's out- 
door or indoor, localized or general, 
fluorescent or incandescent installations. 
Better lighting is assured for your cus- 
tomers if you choose MULTI Industrial 
Units. 


@ Send for our complete catalog. 











- ELECTRICAL MANUFACTURING CO. 
4223 W. Lake St., CHICAGO 24, ILL. 
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Shoe Store Lighting Problem 


The Williams Shoe Store in San 
Diego, Calif., recently remodeled and 
redecorated, put the lighting problem 
up to the California Electric Works 
of that city. Standard methods were 
employed for general illumination, be- 
ing incandescent lamps recessed in the 
ceiling and louvered. However, an 
individual problem was presented in 
connection with the shoe box stock 
arranged completely around three sides 
of the high-ceilinged room. 

The fronts of the boxes were flush 
with a false wall immediately above 


them, about 33 ft. in height and out 


from the main wall a distance equiva- 


lent to the length of the boxes. It was - 


desired to put additional illumination 
on the box ends for easy reading and 
at the same time throw additional 
light upward onto the walls, supple- 
menting the general illumination, but 
with no lamps showing from any part 
of the room. 

This special down and up lighting 
was accomplished as shown by the 
sketch and photographs. No fluores- 
cent fixture was manufactured that 
would permit light to be thrown both 





Showing method of mounting lights 
in a cornice, throwing light both up 
and down. In this picture the glass in 
the bottom of the cornice has been 
removed in all sections except the one 
at the extreme left. 
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Twin lines of fluorescent lighting above stock shelves are diffused by continu- 
ous glass panel. Upward light component illuminates upper walls and ceiling. 
Wooden cornice shields eyes of customers from direct source brightness. 
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HINGED GLASS ARISTOLITES 


The dust and dirt that accumulate on lighting fixtures 
rob users of much of the illumination they are paying 
for. Frequent dustings are good business economy. 


Now, with GUTH Hinged Glass Aristolites*, the en- 
tire dusting operation can be done regularly ... easily 
... safely ... right from the floor! A simple gripper 
on the end of a pole swings the glass panels free on 
their GUTH Floating Hinges. Then a duster on the 
opposite end of the same pole cleans the fixture, 
and the panels are quickly reseated. 





Dusting the Aristolites is just a simple part of the reg- 
ular weekly routine ...as casual as dusting the desks! 


WHY EXPECT PORTERS TO BE ACROBATS! 


It's a dangerous, wasteful misuse of manpower for cleaners to scurry up tall 
ladders, balance awkward glass panels precariously, dust them, juggle them 
back into position, and then clamber down again. Needless, too, when the 
whole job can be easily and much more quickly done...right from the floor 
... with GUTH Hinged Glass Aristolites! 


AT LAST! THE LUMINAIRE THAT MAKES THE DUSTING LADDER OBSOLETE! 
Write today for full information *Trade Mark Registered—Patent Pending SED 


about this amazing new Fluores- 45th 
cent Luminaire ... the GUTH i 
a gee 5 


Hinged Glass Aristolite with the te 
Floating Hinge. Leaders in’ 0. 
THE EDWIN F.. COMPANY 
2615 WASHINGTON AVE. ; ST. LOUIS 3, MISSOURI 





















Since 19 







ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1947 






135 








Type 1-69, sports and 
area floodlight 





-.. and get these 





important advantages 


%& Proper types and sizes for all applications obtained through sturdy construction 


* High-efficiency, the result of scientific 
design 


% Expert assistance with application prob- 
lems, backed up by 30 years’ experience 


% Long life and low maintenance expense % Convenient sales and service facilities 


WANT THESE HANDY DESCRIPTIVE LEAFLETS FOR YOUR PROPOSALS? 





FLOODLIGHT PUBLICATION 














Order individually by number, or in sets, 
AER eee EROS TES, inl from the G-E Apparatus Sales Office or 
: Agent that serves you. Or write General 
Heavy-duty, steel casing Electric Company, Schenectady 5, N. Y. 
200 or 250 watts, Type L-29 GEA-4303 
300 or 500 watts, Type L-30 GEA-4304 
750 or 1000 watts, Type L-31 GEA-4305 
Heavy-duty, cast aluminum 
1000/1500 watts, Type L-34 GEA-4517 
200 or 250 watts, Type L-38 GEA-4325 
General purpose, sheet aluminum | 
300 or 500 watts, Type L-49 | GEA-4311 
750 or 1000 watts, Type L-43 | GEA-4310 
| 
Sports and area, sheet aluminum 
750 to 1500 watts, Type L-68 | GEA-4333 
750 to 1500 watts, Type L-69 | GEA-4590 
Area, open porcelain enamel 
300 to 1500 watts Type L-45 GEA-4433 
300 to 1500 watts Type L-46 GEA-4434 
Handy, sheet aluminum 
100/150 watts, Type L-65 GEA-4516 
200 watts, Type L-66 GEA-4346 
Underwater, cast bronze 
100/250/400 watts, Type L-33 GEA-4438 
500/1000 watts, Type L-39 GEA-4518 
500/1000/1500 watts, Type L-41 GEA-4439 
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GENERAL { ELECTRIC 
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Showing method of mounting ballasts 
in 4-in. gutter, recessed in false wall 
—looking downward. 


down and up. What, in effect, had to 
be provided was a fixture with sockets 
and tubes only, so designed as to 
meet code requirements. 

The problem was solved by means 
of a wooden cornice running around 
the room at the height of the top box 
tier. This was provided with a frosted 
glass bottom, permitting light to pass 
downward to the box ends but con- 
cealing the lights themselves from any- 
one sitting there to be fitted. The top 
of the cornice is open so that light is 
thrown up onto the walls,’ the side of 
the cornice, however, preventing the 
lights from being seen from any part of 
the store. 

The front of the false wall was re- 
cessed, for mounting the ballasts, in 
a four-in. gutter. A double row of 
tubes was employed. 

The glass panel, beneath the lamps 
and across the top of the stock shelves, 
is approximately 7.5 feet above the 
floor level and 6.5 feet below the 17- 
foot ceiling. The distance from lamps 
to ceiling permits greater coverage and 
greater diffusion so that the ceiling 
is lighted. for a considerable distance 
out from the wall and harsh shadows 
are eliminated. The combination of 
fluorescent and incandescent illumina- 
tion achieves pleasing tonal balance 
throughout the store. 
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LIGHTING EQUIPMENT FOR OFFICE, SCHOOL AND DRAFTING ROOM | 
For full details write for Catalog No. 46. The F. W. Wakefield Brass Co., Vermilion, Ohio. 


1. Low brightness... 
a maximum of .3 can- 
dles per square inch 
according to ETL test. 
Means no glare or re- 


. flected glare. 


2. Blends into ceiling 
++.» means no distract- 
ing dark or bright 
patterns overhead... 
greater eye comfort. 


3. Provides soft pleas- 
ing indirect light... 
with light distribu- 
tion 90% UP and 10% 
DOWN. 





EASY CLEANING _ 


NO SHADOWS 








WAKEFIELD 








Design Pat, Pend. 


4. High efficiency ree 
flecting surface, of 
Plaskon... light 
weight, non-shatter- 
ing, non-electrostatic, 
and reflects 83%. 


5. Easy to maintain ..i 
reflectors slide out 
like a drawer for 
quick, easy cleaning, 
maintenance of orige 
inal light output. 


6. Noshadows on work 
... because “ceiling 
of light” means large 
area source with light 
over all...and thus... 
Over-ALL Lighting! 


Over-ALL— 


in lighting, 
in construction, 
in ease of maintenance. 





=1) 





— 


—— 





THE GENERAL THE GRENADIER THE COMMODORE THE DIPLOMAT 
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Trumbull Rosette | 
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MODEST PRODUCT“: 


The picture of this Trumbull “Rosette” may draw a chuckle from modern electrical 
men ... but like the discovery of the first nugget it showed the way to a streak of 
pay dirt that has never been exhausted in Trumbull’s 48 years of continued progress. 


From a modest single product in 99 to a complete line of electrical equipment in ’47 
... With national recognition all the way . . . is the result of an initial determination 
“to manufacture quality electrical products of first class material and slowly build 
up a reputation as a house of quality, selling at a fair profit.” 


A nation wide system of 333 leading electrical wholesalers, backed up by Trumbull 
sales and service men, brings the Trumbull line to your doorstep. From simple 
standardized switches to custom engineered switchboards and Busway Systems, 
Trumbull offers efficient control and distribution of Power and Lighting current 
for all residential and industrial requirements. 


TRUMBULL ELECTRIC 






THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, PLAINVILLE, CONN. 
OTHER FACTORIES AT NORWOOD, OHIO © LOS ANGELES © SAN FRANCISCO © SEATTLE * WEST WORKS, PLAINVILLE, CONN. 
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In the News 





Walter Wilke, Milwaukee, was 
elected chairman of the Wisconsin 
Chapter, IAEI at the recent annual 
meeting of that group in Milwaukee. 
Chosen as vice chairman is P. E. Wid- 
steen, Menasha; secretary-treasurer 
John E, Wise, Madison. Serving on 
the executive committee are: A. Mid- 
dlemas, Milwaukee; Erwin Pagels, 
Whitefish Bay; P. A. Lundholm, 
Madison; and A. G. Addler, West 
Allis. 

The. 97 registered delegates spent 
most of the two-day meeting discuss- 
ing the new National and Wisconsin 
State Electrical Codes. Regarding the 
new Wisconsin State Code, published 
in 1945, J. E. Wise revealed that plans 
are under way to issue a supplement 
containing the necessary revisions to 
incorporate the provisions of the 
new 1947 National Electrical Code. 
Through resolution, the Chapter went 
on record supporting adoption of the 
1947 NEC carrying-capacity tables in 
the State Code; also recommending 
repeal of the present emergency list 
of substitute materials and methods. 
Wise revealed that both Codes recog- 
nize the use of aluminum wire for 
interior wiring as does the Under- 
writers Laboratories. Special care 
must be exercised, however, in mak- 
ing connections, he cautioned. 

Speaking as a labor representative 
on the Electrical Committee, E. J. 
Brown, former president, IBEW, 
urged cooperation between the elec- 
trician and electrical inspector in pro- 
moting and permitting the application 
of new methods and materials once 
they are proved safe. Emphasizing that 
materials must be of good grade, he 
added that common sense should be 
used in enforcing rules. 

The public relations committee of 
the IAEI is planning a new electrical 
safety promotional program, accord- 
ing to L. B. McConaghy. Over 2} 
million copies of booklets on electrical 
safety were distributed prior to and 
during the war, he revealed, adding that 
a film “Preventing Fires Through 
Electrical Safety” had been, exhibited 
to about three million persons through- 
out the country. The latest promo- 
tional program will emphasize proper 
application of approved electrical 
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cords, he asserted. The hazards of 
using flexible cords—even though 
labeled—for circuit extensions; over- 
fusing of circuits; and similar unsafe 
practices will be emphasized, he con- 
cluded. 

Fires due to electrical causes are in- 
creasing, warned J. E. Kennedy, sec- 
retary, the Wisconsin Mutual Insur- 
ance Alliance. Some 1400 such fires 
resulted in a loss of over $1,500,000 
in 1945, ke added. Since many of these 
fires occurred in rural districts where, 
presumably, wiring was not up to 
standards, the Farm Mutual Insurance 
Companies have taken action by spon- 
soring an electrician’s registration and 
electrical inspection Bill No. 251 now 
in the Wisconsin State Legislature. 
Its purpose is to regulate electrical 
wiring and inspection facilities in rural 
areas and villages now lacking inspec- 
tion facilities, he concluded, urging the 
Chapter to consider and recommend 
adoption of the legislation. The con- 
ference responded by authorizing the 
executive committee to study and 
recommend the bill in whole or in 
part. 

E. H. Herzberg, manager, Wiscon- 
sin Chapter, National Electrical Con- 
tractors Association, reported on an- 
other Bill 153S which would permit 
any county board to adopt an ordi- 
nance to establish and maintain an 
inspection bureau. With certain 


amendments removing the limit on 
inspection cost, his organization has 
recommended approval, he revealed. 

Debate still continues over the State 
Code rule prohibiting use of flexible 
cords, plugs and receptacles for con- 
necting lighting fixtures. The Mil- 
waukee Electrical Contractors Associa- 
tion and some inspectors favor the 
regulation as eliminating the use of 
improper fixtures and limiting the 
hazards of improperly supported and 
ungrounded units. Other inspectors 
cite the danger of reducing the length 
of outlet circuit wire pigtails whenever 
a permanently connected fixture is re- 
moved or replaced.. No decision was 
made regarding recommendations for 
a change in this specific rule. 

At the concluding session, the Chap- 
ter decided to hold its next annual 
meeting at Racine, Wis. The date and 
place is to be announced later. 


Minnesota 
Law Amended 


A revised Minnesota Electrical 
Licensing Law, designed to alleviate 
the critical shortage of skilled wiremen 
in the rural areas, became effective in 
April following unanimous passage by 
the State Legislature and signature by 
Governor Youngdahl. 











Two William J. Wheelers, father and son, discuss plans for celebrating 


the fiftieth anniversary of their elevator and industrial electrical service 
organization, The Maintenance Company of New York City. Company 
personnel and friends all took part in the golden anniversary festivities 
which included a gala party; dinner, dancing and entertainment at the 
St. George Hotel in Brooklyn on April 18. 
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TRANSFORMER CO. |: 


Phone 177 CONCORD, N. H. 


MANUFACTURERS OF OIL COOLED, DRY TYPE, 
POWER AND DISTRIBUTION TRANSFORMERS 
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"It was kind of inconvenient at first. For 
the first fourteen years we didn't even have 








electricity." 














Supported by the Minnesota Elec- 
trical Council, Inc., and the Minne- 
sota Electrical Inspectors Association, 
the revisions comprise amendments to 
the 1945 Statutes permitting the fol- 
lowing: 


1. 


-.- » JUNE, 1947 


Creation of a temporary Class 
B Master Electricians classifica- 
tion which terminates on Dec. 
31, 1949. To qualify for such 
a rating, an applicant must have 
had at least three years experi- 
ence im planning for, laying out, 
supervising, or installing elec- 
trical wiring and equipment for 
light, heat, or power. An ap- 
plicant who passes the State 
Board of Electricity examination 
(fee $5.00) and posts the re- 
quired $1,000 bond, will be is- 
sued a Class B Master Elec- 
trician’s License permitting him 
to contract for, plan, supervise, 
or install electrical wiring or 
equipment on any farm or in any 
single or two-family dwelling in 
any town, village, or city of the 
third or fourth class, in accord- 
ance with regulations governing 
such work. 

Creation. of a temporary Class 
B Journeyman Electrician clas- 
sification which also terminates 
on Dec. 31, 1949, to qualify, 
applicants must have had at least 
two years experience in wiring 
for, installing and repairing elec- 
trieal equipment for light, heat 
or power. Persons successfully 
passing the State Board of Elec- 
tricity examination (fee $3.00) 
will be issued a Class B Journey- 
















SMOOTH STARTING OF SQUIRREL 
CAGE INDUCTION MOTORS IS ASSURED... 


«aaa 


BULLETIN 6080 AC MAGNETIC 
PRIMARY RESISTOR TYPE STARTERS 














@ Designed for application on drives requiring reduced 
torque on starting due to mechanical limitations, or where 
power restrictions limit the amount of starting current, 
Bulletin 6080 A.C. Magnetic Starters provide dependable 
starting performances. 





Constantly increasing torque is developed by the motor 
as it comes up to speed—smooth starts are produced 
since the motor circuit is not interrupted during the trans- 
fer from reduced to full voltage. Bulletin 6080 Primary 
Resistor type Starters do not reduce the power factor at 
which poweristaken from the line during the starting period. 


All sizes of Bulletin 6080 Starters are available in sturdy 
NEMA Type 1 standard or NEMA Type 5 dust-tight en- 
closures. Sizes 2, 3 and 4 are for wall mounting; 5, 6 and 
7 for floor mounting. 


FEATURES 





Reduced voltage starting. 
Edgewound accelerating resistors. 


Definite time acceleration. 





Motor overload protection. 

Copper-to-copper contacts. 

Rolling and wiping action on opening and closing 
keeps contacts clean. 


Arcs quickly extinguished by blowouts. 





Swing out feature for wall mounting sizes. 


Mechanical and electrical interlocks on reversing types. 





Ask your Distributor for 
“3C” Bulletin 6080 Starters. 





THE CLARK CONTROLLER CO. 





ZL 
€p 
YTHING UNDER CONTROL 








1146 EAST 152nd STREET, CLEVELAND 10, OHIO 
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They make 
tough jobs easy 
because 


GEDNEY 
FITTINGS...FIT! 






































‘A COMPLETE LINE 














GOOD WIRING DEPENDS 
ON FITTINGS THAT ARE RIGHT 
FOR THE JOB! 


What electricians and contractors want 
most in the fittings they use is smooth 
fit. They want conduit to thread in 
smoothly, caps to fit into place easily, 
screws to align and tighten evenly. With 
GEDNEY fittings the contractor knows 
his job will come out right. All 
GEDNEY fittings are packed in sturdy, 
metal-edged boxes that can’t break 
open, and each package is clearly la- 
beled for quick selection. 


The fact that GEDNEY fittings have 
been on the “best seller” list with me- 
chanics who know fine accessories is 
proof enough of year in—year out ex- 
cellence. Check the other features in 
the panel at left. They highlight the 
points about GEDNEY fittings that 
mean money in the bank for “live wire” 
wiring men. 





WRITE FOR 
LITERATURE 


ASK YOUR 
WHOLESALER 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 












man Electrician’s License per. | 
mitting them to wire for, instal} 
and repair electrical wiring and 
equipment in the areas listed 
above (less than 20,000 popula- 
tion). Both Class B amendments - 
will expire on Dec. 31, 1949, 

3. License fee increases are made 
‘in the following classifications: 
Master electrician—from $10,00 
to $15.00 annually (renewal 
same); journeyman electrician 
from $1.50 to $2.00 (renewal 
same) ; limited electrician (per- 
sons licensed to do special classes 
of electrical wiring installations 
and repairs in fourth class towns, 
villages or cities) —from $1.00 to 
$2.00 with a similar renewal fee, 

4. Inspection or reinspection of any 
electrical installation by a mem- 
ber of the State Board of Elec- 
tricity upon request of an owner, 
tenant, utility or contractor. 
Condemned installations with 
service disconnected shall not be 
reconnected until brought up to 
standards. The State Board fee 
to cover cost of inspection to be 
paid by the party requesting it, 

5. Electricians licensed by other 
states may, upon payment of li- 
cense fee, be granted a Minne- 
sota license of the same grade or 
class provided these states have 
a reciprocal arrangement and 
license qualifications are equiva- 
lent to the Minnesota standards. 

6. Governing bodies of any politi- 
cal subdivision of the state may  ‘ 
by ordinance or resolution pro- 
vide for inspection of all elec- 
trical installations within their 
jurisdiction. Inspectors appointed 
by such groups must have a mas- 
ter or journeyman electrician’s 
license but must not engage in 
the sale, installation or mainte- 
nance of electrical wiring or 
equipment or appliances nor have 
any financial interest in any firm 
engaged in such a business with- 
in the jurisdiction. 

7. The State Board of Electricity 
(which licenses electricians and 
handles state inspection) is in- 
creased from five to seven mem- 
bers, the other two appointments 
by the governor to be represent- 
atives of suppliers of electric 
energy in the rural areas. 

Since the State Board of Electricity 

operates on the fees it collects for 
licensing and inspection, the increased 
license fees will permit the expanded 
operations required by the amended 
law, and insure a more thorough in- 
spection program in the rural areas. 

Most important feature of the 

amended law, from the standpoint of 
present conditions, is the creation of 
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More foot-candles on the job 


when you install 


ALZAK" REFLECTORS 


Alzak* aluminum reflectors have reflectivity 
efficiencies as high as 83%. More of the light 
from the lamps gets off to a good start on its 
way to where you need light. 

And the high-efficiency Alzak surface is durable, 
easy to keep at peak efficiency by simple cleaning. 
The reflecting surface cannot chip nor peel. Is 
unharmed by dents and blows. Never rusts. 





Resists corrosion and loss of efficiency in indus- 
trial and seashore atmospheres. 

You can get Alzak aluminum reflectors in all 
styles. If the label says “Alzak”, you are getting 
the best lighting surface available. For names of 
manufacturers of Alzak lighting fixtures, write to 
ALUMINUM ComPANY OF AMERICA, 1946 Gulf Bldg., 
Pittsburgh 19, Pa. Sales offices in leading cities. 


MORE people want MORE aluminum for MORE uses than ever 


edo y Wren tn 1. mcd 





gE Vis & Y COMMER Gta. 
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*Produced by patented process 









CHECK THESE CANNON ELECTRIC 
SPECIALTIES BEFORE YOU BUY 























































Cannon Electric has built 
hospital signal systems for 
more than a quarter of a 
century — complete from 
Visual Paging equipment 
to Aisle Lights. Embodied 
in Cannon systems are all 
the desirable features test- 
ed and approved in the 
hospital field. 















VISUAL PAGING SYSTEMS 


_— — (Right) Shown is one of the many sizes 

- of In-and-Out Registers made of fur- 
niture and steel and duraluminum for 
long life. Single and double face for 
10 to 100 names. Larger units avail- 


able on special request. 


RS 





> (Left) Shownis one of the 8 basicstyles 
eons § of Nurses’ Bedside Calling Stations, 
\ available in single, two and three gang 








TYPE HMW4 types.Foolproofconstructionandlow == “yc peevensiagee na cusenpannto 
WARD STATION maintenance cost are leading features. A THIRTY-NAME REGISTER 


TYPE CCR-1 


CRIMP TYPE CONDUIT COUPLING 








For EMT 34” Thick Wall Conduit, Indenter Type. Available in 3 diameters in various com- 
Made of diecast zinc. Shown above, on pipe. binations of voltage pull, armature travel, 
duty cycle, amperage, and with end bells, 


NO BOLT if required, similar to type shown above. 


TYPE. FS-3 — FIXTURE STUD 
WITH LOCKNUT 


Zinc, %” pipe thread. Fully 
tested. Saves mounting time. 


LAMP SOCKETS 





CONDENSED CATALOG 
C-46-A contains all the 
above fittings, with the ex- 
ception of the CCR-1 and 
and FS-3, listed in this ad- 
vertisement together with 
many other items such as 
multi-contact plugs and re- 
§ ceptacles. For a more com- 





plete bulletin on Hospital (Front) (Rear) 

Signal Systems, ask for Sig- Shallow mounting lamp sockets for bay- 
nal Bulletin. Address De- onet type (automobile) lamps. Insulator 
partment F-231. spacers. Single and double-contact types. 





: re Vt fe) Mmahiteang die 
tee) DEVELOPMENT COMPANY 


~3209 Humboldt Street, Los Angeles 31, California 


Canada & British Empire — Cannon Electric Co., itd., Toronto, Ontario © World Export 
Agents (excepting British Empire) Frazar & Hansen, 301 Clay St., San Francisco 11, Calif. 
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the Class B master and journeyman 
electricians. This emergency move wif] 
release, during this critical skilled labor 
shortage, numerous men who haye 
had sufficient training and experience 
to inscall rural and residentiai Wiring 
but lack sufficient training to become 
the Class A all-around man necessary 
to do commercial and industrial work 

That this premise was correct jg 
evidenced by the rush of applicants 
already under way for the Class B 
licenses. Indications point to a first 
Class B examination early in May with 
other qualified applicants being called 
in as quickly as the forms can be 
processed. Farmers and rural home 
owners will now be assured of com- 
petent electricians to install the wir- 
ing they so badly need. 


Cannady Reelected 


N. E. Cannady of Raleigh, state 
electrical engineer and inspector, was 
reelected chairman of the North Caro- 
lina chapter of the International Asso- 
ciation of Electrical Inspectors at the 
annual institute for electrical inspec- 
tors, contractors and electricians. 

C. S. Whitaker, electrical inspector 
of Durham, was elected secretary- 
treasurer. 


Wayne B. Wands has been elected 
president of the Electrical Association 
of New Orleans. Other new officers 
are S. L. Drumm, executive vice 
president; Harry B. Lackey, vice- 
president, wholesalers, utilities and 
manufacturers; C. C. Walther, vice- 
president, refrigeration; Walter J. 
Barnes, vice-president, electrical con- 
tractors; J. O. Crary, vice-president, 
air conditioning and ventilating; A. C. 
Denny, vice-president, radio; W. E. 
Clements, director of publicity; J. R. 
Guidroz, secretary, and I. W. Tufts, 
treasurer. 


Texas Chapter NECA 
Elects Officers 


The South Texas Chapter of the 
National Electrical Contractors Asso- 
ciation reelected Fred Loth, presi- 
dent; A. C. Loyd, vice president; 
John Thomson, treasurer; Paul 
Wright, governor and Frank R. Stew- 
art, secretary-manager. Truman J. 
Reneberg of San Antonio was named 
to the board of directors. 















Ei (AH) New MAGNETIC STARTER 


become 








THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN.,U.S.A. 
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Tulamp T ransformers 
cut installation costs 


OF MERCURY LIGHTING 


Mercury-vapor lighting, with its 
high efficiency, is the most eco- 
nomical means of obtaining high 
levels of illumination in many in- 
dustrial plants. G-E Tulamp trans- 
formers provide the most econom- 
ical method of installing such 
lighting. 

General Electric Tulamp trans- 
formers include units especially de- 
signed for the popular H-1, 400-watt 
lamp. All Tulamp transformers com- 
bine the ballast of two lamps into 
one compact unit, reducing by one- 
half the number of transformers re- 
quired. Installation is further sim- 
plified by carrying a common ground 
to the lamps. Power factor is 90 to 
95 per cent, transformer losses are 


GENERAL 


146 








reduced, and starting current is less 
—all of which permits further re- 
duction in wiring costs. Single units 
cost less than pairs of single-lamp 
high-power-factor transformers. 

Built by the largest manufacturer 
of Mercury H lamps, Tulamp trans- 
formers assure you co-ordinated de- 
sign of lamp and transformer. They 
are quiet, eliminate stroboscopic 
effect, will give years of dependable 
operation. 





SHORT DELIVERY G-E mercury-vapor-lamp 
transformers are available on short deliv- 
ery. Write for full information on General 
Electric’s complete line of transformers for 
mercury lighting. Address the nearest G-E 
office, or Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 





ELECTRIC. 


412-26 
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San Diego Electrical 
Ordinance Passed 


San Diego’s 20-year-old electrical 
ordinance has been brought up to date 
with the passing of a new ordinance 
to permit the use of any accepted 
method covered by the National Code. 
The ordinance, which was passed early 
in April by San Diego’s city council, 
became effective May 1. 

Under the new code, steel conduit 
is no longer required in new housing, 
It is still required, however, in all 
commercial building. Under the ordi- 
nance all neon signs must be power 
factor corrected. 

The ordinance was drafted after 18 
months of study made by a committee 
composed of representatives from the 
electrical industry in San Diego, to- 
gether with the city electrical inspec- 
tion department. It is hoped that the 
new ordinance will pave the way for 
better and more adequate wiring in- 
stallations in new homes. 


Safeguards Urged in 
Electrical Equipment 


Proper safeguards in the installa- 
tion, use and maintenance of electrical 
equipment were urged as a means of 
eliminating fire hazards during the re- 
cent sessions of the President’s Con- 
ference on Fire Prevention in Wash- 
ington, D. C. 

These precautions were  recom- 
mended by a special committee on 








Discussing the merits of new alumi- 
num building wires and cables at re- 
cent Illinois Chapter, IAEI meeting 
are (L to R) Don B. Karlskind, mid- 
western district engineer, wire and 
cable dept., U. S. Rubber Co., and Leo 
E. Mayer, manager, contractor sales, 
Hyland Electric Supply Co., Chicago. 
Karlskind reported favorable engi- 
neer and contractor reaction in plants 
where new cable has been installed. 
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The new high speed way of binding 
electrical harnesses cuts corners; 
cuts costs. Instead of tying with 
string, use a spiral wrap of 
“SCOTCH” Electrical Tape with 
Vinyl Plastic backing. Applied with 
a specially equipped Segur Taping 
Machine, this remarkable tape does 
in seconds, work that takes expen- 
PAT. OFF. 


NOBODY CAN AFFORD TO HAND-TIE 
ELECTRICAL HARNESS ANY MORE 


sive minutes by hand tying. 

Applied in an open spiral, as in 
Figure A, “SCOTCH” Vinyl Plastic 
Back Tape provides a neat, secure, 
perfectly flexible harness. If a com- 
plete protective sheath is desired, 
the tape can be applied in a tight, 
overlapping spiral to produce a 
continuous sheath as in Figure B. 












FIG.A 








SCOTCH Z-*“ TAPES 


A 


WITH VINYL PLASTIC BACKING 











Make the first move right now toward lower harness binding costs, faster 
production—write for complete information and a sample of SCOTCH” 
Electrical Tape with Vinyl Plastic Backing. 


“SCOTCH” is the registered trade-mark for the adhesive tapes 
made in U. S. A. by the 


MINNESOTA MINING & MFG. CO 


HE 3M COMPANY 


SAINT PAUL 6, MINNESOTA 
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FLOOR BOXES 


“Latrobe” Products are easy to install 
and dependable to use... 


You can please your customers by recommending 
“Latrobe” products. You can show how strength and 
durability can be combined with ease of installation 
and operation by showing and selling “Latrobe” 
products. 





No. 252-R Two Gang Box 


This Latrobe two gang adjustable 
box has No. 208 Receptacle in one 
section. One cover plate has 12" 
Flush Brass Plug, the other has 2” 


Brass Plug. 





No. 470 “Bull Dog" Pipe 
or Conduit Hanger 


A “Bull Dog” won't let go. 
Hangs 12", 3%", and 1” pipe or 
conduit to beams up to %” 
thick. Safe, durable, easily in- 
stalled. 





Keystone Fish Wire 
Ten different sizes of highest 
quality flat steel wire—periectly 
tempered. 





No. 280 Nozzle with 
No. 200 Cover Plate 
Ten Amp. 250 Volt Receptacle 
in Brass Housing mounted on 
14" brass pipe extension. Longer 

Pipe if desired. 





No. 150 Box— 
No. 207 Nozzle 


An adjustable, watertight box 
for use in concrete or wood 
finished concrete floors. Under- 
writers approved. 


“Bull Dog" BX Cable 
Staples 


These strong dependable staples 
are packed in cartons, kegs and 
barrels. 


LATROBE . . . PENNSYLVANIA 





Sie tite ti i ee ee Me ee | 





ULLMAN MANUFACTURING CO. 
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building construction, operation and 
protection, which reported that uses 
of electricity “are so diversified that 
fires attributed to failure of electrical 
equipment or to faulty installations 
have been outstanding for many years 
in the list of causes.” The committee 
added: 

“All electrical equipment should re- 
ceive the best of maintenance, and due 
regard should be given to the stand- 
ards which have been adopted and 
incorporated in the National Electrical 
Code. The use of temporary wiring 
during alterations is a frequent source 
of trouble and should be reduced to a 
minimum and replaced with permanent 
installation as quickly as possible. The 
improper use of fuses and the over- 
loading of circuits deserve careful 
attention. 

“Electrical equipment should receive 
frequent inspection by competent per- 
sons. It is also important that elec- 
tric power be controlled by centralized 
switches which can be opened when 
power is not in use. The use of 
warning or pilot lights and thermosta- 
tic controls is desirable on all electri- 
cally heated devices.” 


New Mexico 
Adopts New Code 


The New Mexico Electrical Con- 
tractors Licensing Board has adopted 
a new state electrical code after con- 
sultation with representatives of the 
Associated Electrical Contractors of 
New Mexico. The new code conforms 
with the 1947 National Electrical Code. 





With a training background secured 

in both Westinghouse and General 

Electric shops, F. B. Livingston is shop 

superintendent of the Jackson-Bayley 

Electric Company—one of the largest 

motor repair ——— in Canton, 
Ohio. 
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Wun of America’s bedroom lighting problems can be 
solved efficiently and in good taste—by selection from this 
glamorous group of Virden glass bowl fixtures. 


Glass is a worthy and flexible medium for the expression of grace 
and refinement. It can be rich and modest in the same breath. 


Functional advantages are good distribution of light; ability to 

live happily with any decorative scheme; ability to provide 
modulated color tones including French crystal; crystal; ivory 
and rose. Ability to remain perpetually new. 


See the Virden wholesaler near you. 









No. 5022—12” Bowl—Crystal Design—Bottom 
Ivory, Rose or French Crystal—tivory Holder 













» 


Pee 


No. 712—12” Bowl 
















No. 661—12” Bow! 
French Crystal French Crystal or Ivory \ 
Chromium Holder ivory Holder 
No. 412—12” Bow! 


No. 415—15” Bent Glass Bow! 
Crystal Design 


Crystal Trim—Ivory of Rose 












No. 612—12” Bowl | oo 
Sunburst Design—Clear Crystal 
Chromium Holder 


Wembenr remerican Home Lighting Tustitute 
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BUILT WITH AN ADEQUATE 
AMOUNT OF 


BETTER HEAT 
DISSIPATION 


Completely Approved 
. 

Complete Line of 
Knife Blade & Ferrule 
Types 
e 
Simple to Renew 


7 |\RENEWABLE 


Gre 
= 118 E. FIRST ST. JAMESTOWN, N. Y.. 
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William A. Wilson, Gallup, was 
elected secretary of the board, suc. 
ceeding Lee Trent, Hot Springs, whose 
term as board member has expired, 
F. Carter Womack, Las Cruces, was 
appointed by Gov. Thomas J.’ Mabry 
to succeed Trent as board member. 
Other members are Elmer Kaemper, 
Las Vegas; A. B. Purdy, Roswell, 
and Elmer Zemke, Albuquerque. 


Matthew Luckiesh 
Awarded !I.£.S. Medal 


Matthew Luckiesh, D.Sc., D.E., Di- 
rector of the Lighting Research Lab- 
oratory, General Electric Co., has been 
awarded the I.E.S. Gold Medal, given 
annually by the Illuminating Engi- 
neering Society “for meritorious 
achievement which has conspicuously 
furthered the profession, art of knowl- 
edge of illuminating engineering.” The 
I.E.S. Gold Medal, highest honor in 
the field of lighting, will be presented 
to Dr. Luckiesh, together with an of- 
ficial citation, at the Illuminating En- 
gineering Society National Technical 
Conference to be held September 15-19 
in New Orleans. 

Dr. Luckiesh’s achievements as a 
research physicist in the realm of 
illumination and vison are acknowl- 
edged throughout the world. His re- 
searches over the past 36 years have 
resulted in vast new concepts of vi- 
sion, new techniques of research and 
instruments of measurement. The 
establishment of a sound science of 
seeing, given substance by his findings, 
has been one of the great advances 
in the illuminating engineering profes- 
sion. Similarly distinguished and 
fundamental has been his work in the 
technology of radiations below and 
beyond the visible, particularly in the 





MATTHEW LUCKIESH 
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GENERAL ELECTRIC Q-FLOOR WIRING | 
ADDS FLEXIBILITY TO STORE LAYOUT © 


To provide an electrical system that can be 
quickly adapted to any changes in store ar- 
rangement, the new Abraham Drug Store in 
Burlington, Vermont, has been equipped 
throughout with Robertson Q-Floors and 
General Electric Q-Floor wiring. 





Planned for Efficiency 


This attractive four-story building, like larger 
buildings constructed with Q-Floors, was de- 
signed for efficient service and economical 
maintenance now and throughout its life. 
Today, Q-Floor wiring provides ample facili- 
ties for general and showcase lighting, for 
cash registers, and other electrical needs. In 
the future, as layout changes are made, elec- 
tric outlets can be moved and new outlets 
added wherever needed — quickly, and with- 
out the expense of ripping up floors or install- 
ing new raceways. 


























How Q-Floors Save 


Any building, large or small, can be designed 
to stay electrically flexible with G-E Q-Floor 
wiring. The Q-Floor system — a series of hol- 
low steel cells under the finished floor — pro- 
vides raceways that can be tapped anywhere 
in the floor on six-inch centers. Thus, electri- 
cal facilities can be changed at any time, with 
little effort, and at low cost. When building, 
get Q-Floor planning assistance from your 
General Electric Merchandise Distributor or 
a factory underfloor specialist. For informa- All electrical requirements in the up-to-date Abraham Drug Store, 
tion, write to Section C59-618, Appliance and Burlington, Vt., are provided for with General Electric Q-Floor 
Merchandise Department, General Electric (rt oe ae ee vi econ this buildfeg etwas clee 
Company, Bridgeport 2, Connecticut. trically young. 





Left: Orin Lambert of 
Sherwin Electric Com- 
pany, electrical contrac- 
tors, demonstrates the 
ease with which new 
electric outlets can be 
installed in Q-Floors. 
Right: L. S. Newton, ar- 
chitect, proudly makes 
a purchase in the new 
Abraham Drug Store, 
which he designed to in- 
clude General Electric 
Q-Floor wiring. Note 
accessibility of electric 
outlets, 





GENERAL @ ELECTRIC 
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Are You Drilling, Cutting 
and Chipping Concrete and 
Masonry the Hard Way? 


Just try a 
SYV7RON 


ELECTRIC HAMMER 





30 Blows 
per minute- 








and see how quick and 
easy it can be done 


Save money and time 


Write for illustrated folder 





3600 BLOWS PER MINUTE 


SYNTRON CO., 690 Lexington, Homer City, Pa. 




















new “GYriction-Set” 


FIXTURE HANGER... 
That Adjust With a Twist of the Wrist! 


At last you can get a Fixture Hanger that turns to 
any angle after being screwed to an outlet box. 
Although base and receptacle remain stationary, 
hanger arms may be turned to align with any 
preconceived lighting plan. Exclusive Friction Ring 
firmly holds fixture in selected position. Hanger 
screws on to 3%” or 4” outlet boxes, no other 
fastening necessary. Furnished complete with re- 
ceptacle, two 5’ chains, hooks and cord clips. 


Friction-Set K100 . . . List Price $1.10 
Write for Bulletin K25 


SIMPLET ELECTRIC COMPANY 


3600 West Potomac Avenue @ Chicago 51, Ill. 
112 Chariton Street @ New York 14, N.Y. 





For any fixture position 








| 


germicidal and therapeutic wavelength 
ultraviolet. 

Dr. Luckiesh is a Fellow of LE.S, 
and a past-president of the Society 
(1925-1926). He is a Fellow also of 
the American Institute of Electrica] 
Engineers, and an active member of 
the American Association for the Ad- 
vancement of Science, American Phys- 
ical Society, Franklin Institute, Op- 
tical Society of America, American 
Academy of Optometry, National 
Committee for the Prevention of Blind- 
ness, and the U. S. National Committee 
of the International Commission on 
Illumination. 


Postwar 
Plant Expansion 


The postwar plant expansion boom 
is passing its peak. Although total 
plant expansion this year will surpass 
1946, it is tapering from the high 
levels reached at the end of last year. 

That’s the conclusion of a Commerce 
Dept. study of projected business ex- 
penditures on plant and equipment, 
released in April. 

During the war years, private ex- 
penditure on new plant fell off from 
the 1941 high of more than eight 
billion dollars, as government spend- 
ing took over the load. In 1945, how- 
ever, it began a comeback, reaching 
$6,650,000,000. And 1946 saw a fan- 
tastic expansion—$2,200,000,000 worth 
in the first quarter, $2,800,000,000 in 
the second, $3,310,000,000 in the third, 





One of several small groups of NISA 
members, on a tour of inspection 
through the Westinghouse Motor Re- 
pair shop in South Boston, which was 
part of the program of the New Eng- 
land Chapter’s Foreman meeting held 
in Boston. Over 125 registrants visited 
the Westinghouse shop. 


152 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1947 












Om 
tal 
1SS 














MAKE SAFE HOUSE SERVICE 
CONNECTIONS WITH 


ILLINOIS 


time-proven quality 
PORCELAIN WIREHOLDER INSULATORS~ - 


Made in sufficient styles and sizes to 
meet all requirements, these dry pro- 
cess wireholders have rounded corners 
to.prevent injury to the wire insulation. 
The all-steel screws are hot galvanized 
by a process that gives them a smooth, 
even coating. They have deep, sharp 
threads for easy installation, are 
fastened into the insulators with non- 
shrinking metal alloy. No rust streaks 
on the sides of buildings will occur. 
Wet process porcelain supplied on 


special order. 


ILLINOIS WET PROCESS GUY STRAIN 
INSULATORS 


deadends the serv- 
ice lines against 
the house in the 
case of heavy lines 


Only materials that 
meet our high specifi- 
cations are used so that 
we can assure top 
quality wetprocess guy 
strain insulators. Plant 
contro! guarantees the 
proper handling of the 
material — careful fir- 
ing makes possible an 
insulator without _ in- 
ternal stress. Large 
stocks of standard 
sizes are carried. 





ILLINOIS ELECTRIC PORCELAIN C0.. 2lecomé, Mo: 
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Bull Dog 


Cement coated —extra 
length nail—genuine leath- 
er washer—code standard. 
They don't chip when 
driven in and they do stay 
in place and have a firm 
grip. Available in a wide 
variety of heights, diame- 
ters, holes, and grooves. 


STANDARD TUBES 


In sizes |/, to 48 inches long, 5/16 to 3 inches diameter 

in following types: unglazed, glazed, split, floor, 

split floor, headless, curved and, crossover split, and 

cross over. Diameters all uniform both inside and 
outside. 





. JUNE, 1947 












RELIANCE rine switcues 
Model "W" 


Completely automatic 
. extremely simple, ~ 
compact, economical 
. three types cover 
practically every re- 
quirement .. 


ASTRONOMIC 
TIME SWITCH 


¢ The Model “W” Astro- 
nomic types are particu- 
larly popular for advertis- 
ing illumination. The ‘’on” 
operation changes daily to 
correspond with local sun- 
set time, eliminating the 
necessity of resetting the 
dial as the days become 
longer or shorter. 


AMERICA’S RELIABLE 
24 hour-a-day GUARDIANS 


‘ RELIANCE Time Switches have proved their dependability. They give com- 
i plete and reliable service under many varied conditions—a factor of paramount 
importance when constant good service is essential. Send for catalog and 
price sheets for complete details. 


| RELIANCE AUTOMATIC LIGHTING CO. 


1907 MEAD STREET RACINE, WISCONSIN 




































































PICK UP 
COMMUTATORS 


from Stock 
Nearest You— 


Boston - Chicago - Cincinnati - Cleveland - Los Angeles 
Minneapolis - Mobile, Ala. - Newark, N. J. - Philadelphia 
Portland, Ore. - San Francisco - Seattle, Wash. 
—another way to help serve you. 

Contact us for Firms’ name carrying stock in the above cities. 


THE TOLEDO STANDARD COMMUTATOR CO. 
2242 SMEAD AVE. TOLEDO 6, OHIO 


3 FACTORIES 


fo serve you 





TOLEDO-HOMER-: HILLSDALE 
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Selecting a session on the full program 
of the recent North Central Electrical 
Industries convention at Duluth are: 
(L to R) R. D. Anderson, Parsons 
Electric Service, Minneapolis; Otto 
Woodward, president, and J. Kenneth 
Harrington, Sales manager, Terminal 
Electric Corp., Minneapolis; and Ed- 
ward Hoffmann, president, Hoffman 
Electric Construction Co., St. Paul. 





and $3,730,000,000 in the fourth 
quarter. 

That was the top. The first quar- 
ter of this year showed a slump to 
$3,440,000,000. Plans of business firms 
reported to SEC and Commerce indi- 
cate a slight recovery to $3,560,000,000 
in the second quarter. Expenditures 
in the second half of the year, how- 
ever, are expected to be well below 
the second half of 1946, and will total 
about $6,890,000,000. 

The major drop is in the manufac- 
turing industries. Plant and equip- 
ment expenditures of these industries 
were $1,650,000,000 in the third quar- 
ter and $1,760,000,000 in the fourth 
quarter of 1946 but are dropping to $1,- 
620,000,000 in the first quarter of this 
year, $1,530,000,000 in the second 
quarter; and the second half of the 
year will total $3,020,000,000—about 
11% lower than the same period in 
1946. 

Expenditures of mining firms 
reached their peak the first quarter of 
1947 and are leveling off at a slightly 
lower level for the rest of the year. 
Railroad plant and equipment is just 
reaching its peak this quarter and is 
due to fall off in the second half. Com- 
mercial and miscellaneous is also peak- 
ing off in the second quarter. 

Only electric and gas utilities are 
still on the upgrade. Plant and equip- 
ment expenditures of this industry, 
which rose from $180,000,000 a quar- 
ter to $360,000,000 during 1946, will 
hit ‘a $460,000,000 quarterly rate in 
the second half of 1947. 

There’s no agreement on reasons for 
the turndown. ‘Some private surveys 
indicate that present high prices of 
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VENTILATION PROSPECTS 


By The: Hundreds _ in your territory 
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et. Homes, plants, restaurants, shops—right in rigidly tested to meet specifications—husky, 

rth your territory— will need the low-cost, trouble- quiet running, high in efficiency. There are 
free cooling of “Buffalo” Fans during the “ventilation profits” waiting for you—and 

| stifling hot months. “Buffalo” Fans are easy you're safe in dealing with “Buffalo,” makers 

ar- g : : 

to to sell, easy to install, easy to service. Each of better fans for over half a century! 

on is built to handle its rated job to perfection— 

“ Le Mad ae BREEZO FANS 

"eS Breezo Fans have die-shaped steel blades, 

W- i balanced to assure smooth running, heavy 

Ww duty motors. All steel construction of panel 

al | arms and bracket. Complete range of sizes 

Pm from 8- to 24-inch. Ideal for continuous 

D- operation handling gases, fumes or vapors, 

aS or for ordinary ventilating service. 

fo 

h BABY VENT SETS 

b>, A universal portable fan for ventilation in 

IS hard-to-reach places and for exhausting gas, 

d smoke, odors, steam. etc., from hooded vats, 

e | toilets, telephone booths, industrial process 

t rooms. Compact, high-delivery fans, in a 

4 complete range of capacities. 





8" KITCHEN VENTILATING FAN 


us o.8 

Belt-Air™ Fans Self-lubricated, sealed-for-life General 
Electric motors. 

Double door arrangement guarantees 
draft free installation. Easy to keep 
clean. No hard-to-clean, bothersome- 
to-remove, grease-catching grillework 
on inside door. 

Don't delay! Find out now about our 


These fans withdraw enormous quantities of 
stale air quietly, at trifling cost. For shop ven- 
tilation, specify the BELT-AIR model, in 5 sizes 
up to 19,000 cfm capacities. For attic cooling, 
use the Breez-Air, a fan developed specially 
for this service, similar in appearance to the 


—. [roe ae 


Belt-Air. liberal dealer and distributor terms — 

F . : Sel — Write or wire: 

or continuous service, commercial and indus- 

trial ventilation, install square panel Type BU FFALO FORGE COM PANY 

“NV” HEAVY DUTY BREEZO FANS. Sizes 520 Broadway Buffalo, N. Y. 
24” and larger. Full information on request. Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATION 


FANS 
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__ of dollars’ worth of top-quality electrical equip- 















ment are now being offered by your Government ata fraction 
of their cost. Most materials are znused and afford a real 
. money-saving opportunity for alert users, commercial buyers 
and exporters. Inventories of various types of equipment are 
held by all War Assets Administration Regional Offices. 
Some items are now being sold on a fixed price basis while 
others will be offered on competitive sealed bid sales. Visit 
your Customer Service Center or write the Regional Office 
holding the inventories to place your name on the mailing 
list for this type equipment. 

EXPORTERS! Your business is solicited. 

Much material which is surplus in the 

: United States is urgently needed or is 
= readily salable in other countries. Watch 


for our offerings; many of them may be 
of interest to your clients. 





SSO 
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LIGHTING PANEL BOARDS — DISTRIBUTION PANEL BOARDS. There 
are wall and column types—both large and small capacity. Some have 
interlocked doors for added safety. In many cases, their construction 
permits alteration without disturbing wiring connections. This equip- 
ment will be offered on sealed bid basis. Largest inventories are held 
by: Boston, New York, Cincinnati, San Francisco, Seattle, Birmingham, 
Spokane, Los Angeles and Portland. Other regions have smaller stocks. 


* * * 


FLOOR BOXES AND COVERS — SCREWED CONDUIT FITTINGS — 
JUNCTION, SWITCH AND OUTLET BOXES AND BOX COVERS. Some 
standard, some explosion-proof, a// of these units are of high quality and 
proved dependability. There are many types and sizes available to meet 
your needs. Some items are being sold on a fixed price basis, others on 
competitive sealed bid. Large inventories are held by the following Re- 
gional Offices: Boston, Chicago, Little Rock, Los Angeles, New York, 
San Francisco, Seattle and Spokane. Other regions have smaller stocks. 


* * * 


CIRCUIT BREAKERS— OIL CIRCUIT BREAKERS— AIRBREAK SWITCHES 
—SWITCHBOARDS— ASSORTED ELECTRICAL SWITCHGEAR. Both oil 
and air types of circuit breakers are offered in this great sale. Many types 
and sizes of panels and electrical switchgear are available and a// are 
of high quality. This equipment will be offered on both Fixed Price and 
Sealed Bid Sales. Regions holding largest inventories: New York, Phila- 
delphia, Denver, Chicago, Richmond, Atlanta and Detroit. Other 
regions have smaller quantities. 








OFFICE ; 
OF GENERAL DISPOSAL Ke ve 


WAR ASSETS ADMINISTRATION 






Offices located at: Atlanta « Birmingham « Boston « Charlotte « Chicago apr 

Cincinnati -« Cleveland « Denver « Detroit « Grand Prairie, Tex. » Helena 

Houston « Jacksonville « Kansas City, Mo. « Los Angeles « Louisville » Minneapolis 

Nashville « New Orleans « New York « Omaha « Philadelphia + Portland, Ore. « Richmond 

St. Louis « Salt Lake City » San Antonio + San Francisco + Seattle + Spokane « Tulsq 
1153 
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PARTS 


FANS 
MOTORS 
CONTROLS 


PROMPT SHIPMENT FROM LARGE STOCK 
AUTHORIZED PARTS DISTRIBUTOR 


































Brown-Brock- General Electric Master 

meyer Hamilton-Beach 
Century Holtzer-Cabot <neom ea 
Cutler-Hammer Howell Robbins & Myers 
Delco Hunter Star 
Diehl IIg Thor 
Duro Leland Wagner 
Emerson Marathon Westinghouse 


READING ELECTRIC COMPANY, INC. 


Parts Distributors for the Manufacturer 
200 William St. Barclay 7-6616 New York 8, N. Y. 

















‘BREAD and BUTTER... ne set ors 


\ ... SUPER-STIK the splice of life. Ask only authorized 
‘ electrical wholesalers for SUPER-STIK. 


\ 
\ 


wee a 
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Super-stik 


FRICTION TAPE 
“Sticks to the End” 


SUPERIOR INSULATING TAPE COMPANY 
ST. LOUIS, MO., U.S. A. 


Established 1923 
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James C. Devlin, owner of the Devlin 
Electric Construction Company, Pitis- 
burgh, believes that electrical contrac- 
tors in the Pittsburgh area have an op- 
portunity for service unsurpassed in 
any other section of the country. Due 
to geographical location, physical to- 
pography and natural resources, the 
area has one of the greatest concentra- 
tions of industrial and commercial ac- 
tivity and wealth to be found. Electri- 
cal distribution, installations and main- 
tenance are the sustaining necessities 
for the business life of the area. 





construction and machinery are a 
major deterrent. Dept. of Commerce 
information, however, is quite con- 
trary. The department was so dis- 
turbed by the results of its survey that 
it ran a supplementary check, inter- 
viewing some thirty of the larger 
firms whose expenditures were trend- 
ing down. 

The department’s conclusion is that 
price and labor problems are not a 
factor. The downturn reflects comple- 
tion of planned re-conversion pro- 
grams. Firms interviewed felt they 
had reached a point where their pro- 
duction capacity was in balance with 
their expected markets. Interestingly, 
this conclusion did not rest on any 
scaling down of expected markets. 
Presumably serious indications of a 
slackening market for industrial prod- 
ucts could result in a downward read- 
justment of capital expansion plans. 


Code School For 
Contractors On Coast 


When 1300 electricians and con- 
tractors regularly attend an evening 
course on the National Electrical 
Code it rates the word extraordinary. 
Such is the largest class in the history 
of the San Francisco unified school dis- 
trict, trade and industrial education 
division, which is conducting the 
course at Mission adult school, San 
Francisco, at the request of I.B.E.W. 
Local No. 6, and the San Francisco 
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Electrical Contractors Assn., Inc. Or- 
ganization of the material and facili- 
ties is under Joseph E. Clisham, co- 
ordinator for the district, and the in- 
structor is Harold L. Gerber, former 
chief inspector, San Francisco Dept. 
of Electricity, and now a consulting 
engineer with A. A. Coddington & Co. 
The class outgrew the auditorium at 
Horace Mann School where it started 
with 750 and increased in size at each 
successive session. Now in its second 
month, with regular Tuesday evening 
meetings, the course has an attendance 
averaging over 1300 at each session. 

The course was instituted because 
electrical contractors complained that 
efficiency of wiremen was poor due to 
ignorance. of the Code and of wiring 
methods. ‘Charles Foehn, business 
manager of Local No. 6, and William 
Varley, manager of the contractors 
association, having had experience 
with the San Francisco school depart- 
ment in the apprenticeship program, 
presented the problem to the San 
Francisco Board of Education. Gerber 
was selected as the best qualified man 
to teach a course on the Code because 
of his experience in the department of 
electricity. Likewise, he correlates 
the 1947 edition of the Code with the 
city department rules and the Cali- 
fornia State Safety Orders. 








Edward Gudum, vice-president of 
Harlan Electric Co., enterprising elec- 
trical contracting firm of Detroit is a 
Proponent of visual education. He 
plans to take movies of unique and 
dificult installation techniques and 
show them to other mechanics em- 
ployed by the company. 











with better light 


“Howdy, friend!” 


That’s how the well-lighted place of business 
welcomes customers—beckons to passers-by. 


No one knows better the importance of good 
illumination than the gasoline service station oper- 
ator. And that’s why you'll find Goodrich equip- 
ment in thousands and thousands of service stations 
everywhere. 


Behind its popularity are good reasons—high 
illuminating efficiency and modern, distinctive 
appearance. Standlites bring light closer to the 
ground, diffuse it over a wide area, minimize glare. 
And Goodrich floodlights add the final touch that 
bespeaks alert and friendly service. 


Finish is high-fired porcelain enamel, entirely 
weatherproof; made to last a lifetime. Write us 
for the facts. 





Sold Through Electrical Wholesalers 


:) MP 


HICAGO 4l, 





ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1947 





Elipso Angle Standlite 
directs light forward 
and laterallyin along, 
narrow pattern. 





Combination Standlite 
includes a floodlight 
Sor lighting buildings. 


ILLINOIS 


159 




















I 


PPO Tre) pe Sy 


SOlper! (Use 


S LAR SCRUATS 





















WRITE TODAY FOR 
DATA SHEET 


No. U-6a 


it contains complete 
specifications on 
SCRU.-IT sizes, dimen- 
sions, uses, etc. 


Fast, Efficient, Economical 


WIRE CONNECTORS 
















FACTORY and SALES OFFICES 
WARREN, PENNSYLVANIA 





JS. PATENT NO. 1.933555 


“Roughing in”’ ermanent wiring is 
simplified with $ RU-ITS. They form 
efficient and safe connections without 
using tape, solder or tools. Better mech- 
anical contact—no shorts or ground- 
ing. Compact in size. 


EASY TO USE... 
1. STRIP WIRE ENDS 
2. SCREW IT 
3. THAT'S IT—WITH SCRU-ITS! 


Foursizesfor joining many combinations 
of AWG solid and/or stranded wires. 


101 USES . 


. . Here Are a Few! 


¢ Fixtures © Lighting Devices 
© Outlet Boxes © Conduit Boxes 

° Fuse Boxes © Circuit Breakers 

© Panel Boards * Switch Controls 

* Switch Boxes * Motor Connections 


Underwriters Laboratories Inc, Approved 


SOLAR ELECTRIC CORPORATION 
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Edwin Melander (left), Melander 
Electric Co., Chicago City, Minn., tells 
W. Ray Arnold, Casselton Electric Co,, 
Casselton, North Dakota of some 60 
farm wiring jobs he had to pass up 
because of shortage of skilled help, 
Lamenting took place during recent 
North Central Electrical Industries 
convention at Duluth. 





Refrigeration Men 
Band in Northwest 


The Refrigeration Contractors As- 
sociation of Washington State has 
been formed by the Refrigeration Con- 
tractors Association of Seattle and 
the Inland Empire Association of 
Spokane, with headquarters established 
in Seattle. 

James Lessard of the Automatic 
Refrigeration Co., Seattle, is presi- 
dent, with S. F. Thomas of the W. E. 
Stone Co., Seattle, Secretary-Treas- 
urer. Directors are C. L. Guinn, Puget 
Sound Refrigeration Co., Seattle; 
F, L. Van Winkle, Tacoma Refrigera- 
tion Co., Tacoma; Fred Cheatham, 
Cheatham & Carter, Olympia; William 
Vogel, Coastal Refrigeration, Che- 
halis; John Lavender, Lavender Re- 
frigeration Co., Wenatchee; Clifford 
Ruxton, Ruxton’s, Inc., Yakima; 
K. G. Bentley, Bentley’s, Walla Walla; 
Tom Morrison, Empire Electric Co., 
Pasco, and Ed Matthew, Electro- 
Kold Refrigeration, Spokane. 


NEWA Meets in 
Atlantic City 


The industry-wide challenge to more 
effective selling and greater service 
inherent in its dramatically presented 
theme of “The Coming Electrical 
Age” was stressed throughout the 38th 
Annual Convention of the’ National 
Electrical Wholesalers Association 
held May 4-8 at the Hotel Traymore, 
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Atlantic City, with a record registra- 
tion of 1700. 

E. B. Ingraham, president, Times 
Appliance. Co., Inc., New York, was 
elected president of N.E.W.A.,  suc- 
ceeding John L. Busey, president, Gen- 
eral Electric Supply Corp., Bridge- 
port, Conn. George F. Kindley, vice 
president, Edgar Morris Sales Co., 
Washington, D. C., was elected chair- 
man of the Association’s Appliance 
Division, succeeding Mr. Ingraham. 
Mr. Kindley and D. M. Salsbury, ex- 
ecutive vice president, Westinghouse 
Electric Supply Co., New York, who 
was re-elected as chairman of the Ap- 
paratus and Supply Division, also be- 
come vice presidents of N.E.W.A. 

In his opening address Mr. Busey 
warned that electrical wholesalers must 
learn once again how to sell. He 
viewed the present economic situation 
as highly confused and placed special 
emphasis on the need for a logical 
reduction of inventories and careful 
control to keep them safely in line with 
requirements. 

The importance of people as “ulti- 
mate markets” for all electrical prod- 
ucts was described by George E. 
Whitwell, vice president, Philadelphia 
Electric Co., in his address on “Your 
Opportunity in the Coming Electrical 
Age” which opened the sessions spon- 
sored by the Appliance Division. He 
quoted statistics evidencing the fact 
that the overwhelming majority of 
America’s 142 million people have had 
no previous adult experience with a 
free market for appliances, or with a 
peace-time economy or the 1929 crisis. 

Characterizing electrical appliance 
advertising as still being in the “nut 
and bolt stage,” Mr. Whitwell said that 
there is glamour in our business but 
we usually miss the boat... .“We point 
to the glistening porcelain when we 
could much more pointedly refer to 
the housewife’s glistening complexion 
—a result in some measure at least 
of the benefits of greater convenience 
and more leisure obtained through the 
use of work-saving household elec- 
trical appliances.” 

Mr. Whitwell, speaking of inflation 
and the present unbalance in price, 
urged that price reduction start with 
greater productivity per man-hour. 
That, plus competition, he predicted, 
could give us a solution to our na- 
tional economic problem, . . . “unless 
we monkey too much with the machin- 
ery.” He foresaw the possibility of 
a slight recession the latter part of this 
year and part of next, followed by 
four or five years of good business, 
adding that “we must subordinate our 
greed and selfishness.” 

In his introduction of the motion 
Picture, “Singing Wires,” sponsored 
by Farm Journal, Frank Watts, ex- 





“PROVIDES 
UP TO 60% 
\ TIMESAVINGS” 


ie 









GREENLEE HYDRAULIC BENDER 


manufactured bends and their 
cost for threading and fitting. The 
GREENLEE is one-man-operated . . . in 
but a few minutes produces smooth, 
accurate bends in pipe up to 4)”, 
rigid and thin-wall conduit, tubing, 
bus-bars. Easy to set up and operate. 

For complete data on GREENLEE 
Hydraulic and Hand Benders to speed 
your jobs, write Greenlee 
Tool Co., Division of 
Greenlee Bros. & Co., | 
1746 Columbia Avenue, = 
Rockford, Illinois. ae 


Timesavings of 50% to 60% 
through the use of a GREENLEE 
Bender on conduit installations are 
reported by E. F. Holland, owner of 
Ace Electrical Co., Miami, Florida. 

‘Where unusual construction of a 
building calls for various types of con- 
duit bends—right angles and offsets 
—you can make them easily with a 
GREENLEE and get better appearance 
on the job’, says Mr. Holland. 

Let a GREENLEE Bender make im- 
portant timesavings for you, too, and 
eliminate the cost of many fittings, 


GREENLEE 


- SC 


OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK 
e Radio Chassis Punches ¢ Pipe Pushers 








Hand Benders «¢ JoistBorers * Cable Pullers 
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‘HANG CHAIN 














WITH 


*Patent No. D-141024, 
others pending. 
Underwriters approved 


SUSPENSION FIXTURES 
IN A FEW MINUTES 


EtyYDER HANGER 


Just connect wires — screw to outlet box. No 
centering, punching, drilling. No tools except 
a screwdriver. 


Complete with receptacle, two 5-foot chains, 
“S” hooks and cord clips. Self-grounding — you 
can use 2-wire cord and plug. Fits $65 
standard 4” or 314” outlet box or ] 

plaster ring. 
Day-Brite Lighting, Inc., 5402 Bulwer Ave., St. Louis 


7, Mo. Nationally distributed through leading elec- 
trical supply houses. 


In Canada: address all inquiries to Amalgamated 
Electric Corp., Ltd., Toronto 6, Ontario. 


AS 










each list 





No. 63310 


Install this socket where 
toughest conditions pre- 
vail. You will then be 
convinced that you should 
standardize on the 63310. 


BAKELITE 


tthe Your Dobler 


UNION INSULATING CO., INC. 
PARKERSBURG, W. VA. 
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ecutive assistant of that publication, 
declared that the farm market is the 
greatest single new market our in- 
dustry ever had—one equalling $500,- 
000,000 in annual sales. “Electricity 
is the greatest force in farm life,” 
he said. “The prosperity of the farmer 
is essential to the prosperity of the 
United States. Greater use of elec- 
tricity will enable the farmer to in- 
crease his efficiency and offset, at 
least in large measure, the losses re- 
sulting from lower prices and a de- 
cline in the market demand for farm 
products.” 

During the meetings sponsored by 
the Apparatus and Supply Division, 
R. Stafford Edwards, president of 
NEMA, who spoke on the “Go All- 
Electric” theme, placed great emphasis 
on the necessity for all segments of 
the electrical industry viewing their 
problems as “total industry problems 
rather than as the individual problems 
of the utility, manufacturer, wholesaler 
or contractor.” 

“The adequate wiring program 
alone,” he said, “speaks in terms of 
4,000,000 new homes that must come 
within five years, and another 2,300,- 
000 homes where the occupants want 
electrical modernization. We are talk- 
ing of 235,000,000 simple items such 
as boxes, receptacles, switches, fuses 
and circuit breakers. We are talking 
of 800,000 more costly items in sery- 
ice equipment, and wire for 20,000,000 
branch circuits. We are talking of 
10,210,000 units such as refrigerators, 
dishwashers, ranges, water heaters, 
controls and other appliances. We are 
talking of $48,000,000 worth of elec- 
trical equipment necessary for gen- 
eration, transmission, distribution and 
sub-stations.” 

“Lighting America at Home and at 
Work” was the subject of a drama- 
tized presentation arranged by the 
General Electric Company Lamp 
Dept., Nela Park, and introduced by 
W. H. Robinson, Jr., advertising de- 
partment manager, assisted by H. H. 
Green. Through the use of colored 
slides and large placards, the recently 
announced Planned Lighting Program, 
sponsored by E.E.I., was interpreted 
in terms of business development pos- 
sibilities for the electrical retailer, 
wholesaler and contractor. 

“We can promote electrical appli- 
ances and all our other products and 
we can talk about adequate wiring 
until we are blue in the face, but until 
that situation (the bottleneck of in- 
adequate wiring) is brought forcefully 
to the attention of potential buyers, and 
to. every architect, engineer, builder 
and contractor, we will still be in the 
infant stages of the ‘Coming Electrical 
Age’.” This viewpoint was expressed 
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by A. Carl Bredahl, manager and 
technical director, Better Homes, 
Westinghouse Electric Corp., Pitts- 
burgh, in his brief talk prior to the 
showing of the technicolor motion pic- 
ture, “Dawn of Better Living.” 


Southwestern Region 
IES Holds Conference 


The Southwestern Region, I]luminat- 
ing Engineering Society, held a two 
day session recently in San Antonio, 
Texas at the Plaza Hotel. The variety 
and excellence of the program, plus a 
record attendance of 184 members and 
guests, contributed to the outstanding 
success of this meeting. 

An all-day lighting sales confer- 
ence was held on the opening day 
of the conference. Several authoritative 
industry speakers presented talks on 
the technical session, including Ward 
Harrison, General Electric Company, 
Nela Park, Cleveland; Henry G. Clum, 
The Art Metal Company, Cleveland; 
Rudolph Hultgren, General Lumines- 
cent Corporation, Chicago; Dr. D. B. 
Harmon, Texas State Board of Health, 
Austin, Texas; and Prof. R. L. Biesele, 
Jr., of Southern Methodist University, 
Dallas. 

That the Southwest has many fine 
lighting installations to be proud of 
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Back in harness again after six years 
service in the U. S. Army Ordnance 
Dept. and Engineer Corps., Col. Carl 
E. Heimbrodt recently returned to 
the staff of the Electric Association of 
Chicago. He will resume his former 
activities as head of the local Adequate 
Wiring program and secretary-treas- 
urer of the West Suburban Electric 
League and the Electrical Maintenance 
Engineers group. 
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Linemen are Kleinmen because they know 
that their very safety depends on the qual- 
ity of the equipment they use. Klein has 
been their standard “‘since 1857.” 











KLEIN CLIMBERS assure safe trips up and 
down the pole. They do not cut out. 
"KLEIN-KORD” RED CENTER SAFETY STRAPS 
provide maximum safety—the Red Center 
unmistakably signals when the strap should be 
replaced. 

"KLEIN-KORD" TOOL BELTS give the safety, 
comfort and convenience needed for fast, 
efficient work. 

KLEIN PLIERS with their proper balance, 
sharp knives and matched jaws help in doing 
any wiring job better, quicker. 


Be sure to equip your linemen with 
Klein Pliers and equipment. Your sup- 
plier will fill your order as rapidly as 
possible. 











Ask Your Supplier 
Foreign Distributor: International Standard Electric 
Corp., New York 
The Klein Pocket Tool Guide 
showing the Klein line and 
containing useful tool infor- 
mation will be sent on request. 


Since 1857 
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_ Mathias & Sons 


$3200 BELMG@NT AVENUE GertCAGO 18, ILEINO!S 






ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1947 163 


































































Note hand borer along- 
side Kett Borer which 
did 5 day job in a day. 








with the KETT BORER 


On wiring jobs, the amazing KETT Borer drills holes in a straight line. Besides 
its speed, the Borer’s in-a-line holes let you string your wire fast, pull it tight with 
a single motion. On a recent job, one KETT Borer completed a five-day hand job in 
less than a day .. . paid for itself on the first two or three jobs. And that 
isn’t all . . . this tool bores holes up to 242” through wood anywhere, at any 
angle, up to 10 feet high with the Kett extension . .. bores steel and masonry 
with suitable bits. See your dealer for demonstration or write for Bulletin F. 


Tool C 
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Installation work goes faster, easier, and at a 
lower cost when you have a Tal's Prestal Bender 
on the job. This efficient, light, portable machine 
handles all pipe and conduit up to 3". Makes 
perfect bends, up to 90°, cold, in one single 
© operation. No need to waste labor by replacing 
the pipe three to six. times to 
make a bend. Does a good work- 
manlike job — smooth, uniform 
bends without kinks or wrinkles. 
Simple and easy to oper- 
ate. Thousands are in suc- 
cessful use everywhere. 
Write for data bulletin. 


Tal’s Prestal Bender, Inc. 


Dept. EC-6, Milwaukee 2, Wisconsin 








in one operation 
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was indicated by James E. Bennett, 
General Electric Supply Corporation 
Dallas, who presented an illustrated 
talk, “Lighting Trends in the South. 
west.” 

Henry G. Clum pointed out that 
“residence lighting sorely needs the 
benefit of more skillful application of 
the fundamentals,” in a paper on “A 
Technical Approach to Residence 
Lighting.” 

A noteworthy paper on Illuminating 
Engineering as a profession was pre- 
sented by Prof. R. L. Biesele, Jr, 
He pointed out that “illuminating en. 
gineering as a profession will be what- 
ever we, as illuminating engineers, 
choose to make it,” and further stated 
that “the rapid advance of lighting 
practice has probably overshadowed 
the practice of the profession.” His 
paper provoked a lively discussion, 
which indicated a feeling that the 
term “lighting specialist” should be 
used more often, rather than the term 
“illuminating engineer.” 

Ward Harrison presented his paper 
on “Glare Ratings,” recently published 
in Illuminating Engineering, official 
organ of the Illuminating Engineer- 
ing Society. Mr. Harrison, who has 
made a comprehensive study of the 
subject of brightness and glare, told 
the conference that “it is impossible to 
have visual comfort under inadequate 
illumination, or under too. great 
brightness—which is glare.” 

Another stimulating and _interest- 
ing paper, “Color in School Rooms,” 
illustrated with color movies and 
slides, was presented by Dr. D. B. 
Harmon. Color has a significant place 
in the school room, Dr. Harmon stated, 
and explained the reasons why, includ- 
ing its effects on the visual processes. 

Rudolph Hultgren presented a 
highly technical and instructive paper 
on “Design of Cold Cathode Light- 
ing.” 

A well rounded program, incorpo- 
rating speakers from all segments of 
the lighting industry and stressing 
indirectly the interdependence of all 
groups, comprised the Lighting Sales 
Conference held on the first day, 
preceding the Technical Session. This 
program, presided over by R. F. 
Scott, Southwestern Gas & Electric 
Company, Shreveport, La., and H. G. 
Hrivnatz, Houston Lighting & Power 
Company, Houston, Texas, got un- 
derway when W. E. Folsom, Dallas 
Power & Light Company presented a 
paper, “Selling Co-ordinated Light- 
ing,” in which he pointed out that 
“the practice of illumination has be- 
come humanized.” 

R. F. Scott pointed out that the 
contractor, the wholesaler, the manu- 
facturer and the electric utility all 
have the same object, to increase in- 
come through increased sales, in his 
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talk on “Inter-Relationships in Selling 
Lighting.” 

L. E. Harris of the Gulf Electric 
Company, Houston, Texas, spoke for 
the contractor group. He said that 
the contractor was definitely the weak- 
est link in the chain, and pointed out, 
“The truth is that we contractors 
must realize that we are not selling 
just light and fixtures. . . Selling light- 
ing is an expert business. . . If we con- 
tractors will put forth the necessary 
effort to find out something about 
lighting, and then take advantage of 
the brains available, we'll begin to 
learn something about what we talk 
about. The sooner we get educated 
to our responsibility, the sooner we'll 
make some real progress.” 

Frank X. Chassaing, Southern Elec- 
tric Supply Co., Houston, spoke for the 
electric wholesalers; G. C. Buchanan, 
District Lighting Specialist for the 
General Electric Company, Dallas, 
spoke for the manufacturers; and 
A. E. Warner, Oklahoma Gas & Elec- 
tric Co., Oklahoma City, spoke for the 
electric utility group, which concluded 
the morning session. 

Walter G. Moore, Vice President 
and General Manager of the Dallas 
Power & Light Co., was luncheon 
speaker and gave a talk on “An Ex- 
ecutive’s View of Lighting Sales.” 

The afternoon session was an open 
forum, and included discussions of 
‘Utility Lighting Sales Operations,” 
by C. T. Blum, Houston Lighting and 
Power Co., Houston; “Customer and 
Trade Contacts,” by H. G. Hriv- 
natz, Houston Lighting and Power 
Co., “Lighting Layouts and Recom- 
mendations,” by J. N. Brauman, Texas 
Electric Service Co., Fort Worth, 
Texas; “Lighting Sales Training,” 
by W. D. Knight, Southwestern Pub- 
lic Service Co., Amarillo, Texas; 
“Lighting Sales Promotion,” by P. M. 
Rutherford, Jr., Dallas Power & Light 


Co., “Measurement of Sales Results,”. 


by C. B. Barron, Gulf States Utilities 
Co., Beaumont, Texas; “A New 
Market—Germicidal Radiation,” by 
J. D. Gladstone, Tru-Air Ultraviolet 
Products Co., Los Angeles, Calif. ; 
and “Planned Lighting Maintenance,” 
by Joe Edwards, Sylvania Electric 
Products, Inc., Kansas City, Mo. 

A film, “Color Conditioning in In- 
dustry,” was shown by H. L. Wills, 


E. I. du Pont de Nemours & Co., 


Dallas, which shows that scientific 
painting has become an important 
factor in scientific illumination. It also 
included a suggested safety color code, 
successfully adopted by many plants. 
The last day of the conference was 
devoted to joint meetings of the boards 
of managers of the Sections and Chap- 
ters of the Southwestern Region, in- 
cluding officers of the study club. 





FARADAY KODEMASTER 


Gets the right man in a jiffy! 








Every factory large enough for 
a telephone switchboard needs 
the efficient Faraday Kode- 
master. It’s the ideal system for 
locating individuals in a hurry 
—up to 30 different code signals. 

Kodemaster is a unique, com- 
pact, fool-proof control for old 


or mew signal systems. May- 


be set up with any number or 
combination of bells, buzzers, 
horns, Kodaires, chimes, sirens. 


A long distance call—an im- 
portant conference—can’t wait 
for the operator to telephone 
all around the plant. Time is 
valuable—too expensive to 
waste! Kodemaster will get the 
right man in a jiffy—only a few 
seconds andits message reaches 
every nook and corner of the 
plant and the man is located. 


For profits now and customer 
satisfaction that will lead to 
more business later, recommend 
andinstall Faraday Kodemaster. 


FARADAY UNIPACT units are 
interchangeable, ‘‘as easy as plugging 
in a toaster.” 


FARADAY 


ELECTRIC CORPORATION 
Adrian, Michigan 
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© Two time 
ranges...0O 
to 10 hrs.; 
0 to 20 hrs. 


® Telechron 
motored... 
quiet; no 
ticking, self- 
starting, 
synchro- 
nous. 





e Under- 

writer’s ap- 

proved for 115 V.A.C., %4H.P. loads 
. accurate and dependable. 


@ Easy to install, direct to handy box or 
surface mount with conduit connection 
through bottom of timer. 


For extra profits this spring and 
summer, get set to install these new 
timers, now. They work with any 
A.C. fan, and the setting may be 
changed at will without harming 
the instrument. Timer motor runs 


only when timer is in operation. 


List price only $9.75 F.O.B. Two 


Rivers . . . an outstanding value. 


Order from your job- 
ber now... and ask 
for Sales Aids. 


PARAGON ELECTRIC COMPANY 
1614 TWELFTH STREET 
TWO RIVERS WISCONSIN 


_ Since 1905 | Paragon Electric Company has 

and manufactured Time 

Seems, industrial Timers and other time con- 

trol instruments. Paragon now makes every- 

thing going into its products except the motors 
. « which are Warren Telechron. 








Paragon 


Two Fawvens 


WISCONSIN 


6 LOERS OF ELECTRICAL EQUIPMENT 


SINCE 1905 
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Fractional HP Motor 
Production in 1946 


The Civilian Production Adminis- 
tration reported recently that 1946 
shipments of fractional horsepower 
a-c motors totalled 19,546,599 units, 
and that monthly shipments climbed 
from 873,376 units in January, 1946 
to 2,117,943 in December. 

This increase of almost 150 percent 
in the monthly shipment rate was at- 
tributed by CPA to the cooperation 
of industry and government in break- 
ing one of the most serious bottlenecks 
in the production of a wide variety 
of civilian goods. 

Responsible for much of the rise 
in the delivery rate of these motors 
was the equitable distribution to motor 
manufacturers of silicon sheet steel, 
copper magnet wire, castings and in- 
sulation materials. 

Despite the accelerated rate of small 
motor shipments in 1946, the year 
ended with a backlog of 40,266,000 un- 
filled orders, or the equivalent of 19 
months’ shipments at the December 
rate. 


Seattle Contractors 
Elect Officers 


J. M. Hooper, Seattle, Wash., has 
been elected president of the newly- 
organized Electrical Contractors of 
Washington, with A. R. Neilsen first 
vice president; Arthur Seigel, second 
vice president; Fred Engel, recording 
secretary; J. E. Atkinson, treasurer, 
and Pat Dubie, sergeant-at-arms. 
Trustees include Edward W. Packard, 
Bernie Cohen, Don Meyers, H. E. 
McKenny and Ed Ekart, while the 
executive board is made up of Bob 
Hartzell, Ray Thalberg, Cecil Tice, 
B. H. Beckstrom and George Lowe. 


Twin-City Contractor 
Use Good-Will Ads 


Electrical contractors in Minneapo- 
lis and St. Paul, of necessity, are daily 
rejecting requests to handle additional 
work. They, like others throughout the 
country, just aren’t in a position— 
either from a materials or labor stand- 
point—to take care of all calls that 
come into the shop. 

In an endeavor to explain present 
conditions and their specific positions, 
and to enlist public understanding and 
patience, the Minneapolis Electrical 
Contractors Association as well as the 
St. Paul group are using advertising 
space in the local newspapers. 





INCREASING YOUR HOLD 
ON YOUR JOB 





and giving yourself 
a chance for advancement 


Few men deliberately plan to work per- 
sistently on self-improvement. If progress 
comes naturally, they are happy; if it does 
not, they either worry or they entirely 
ignore the situation. 

Yet it is possible to pay attention to self- 
improvement with considerable hope of 
success. A noticeable degree of advance- 
ment is practically assured to anyone who 
will make an intelligent and_ persistent 
effort. 


Thousands of men have proved this for 
themselves, with the use of 


The CROFT Library 
of Practical Electricity 


7 Volumes, 2906 pages 
1948 how-to-do-it illustrations 








@ The Croft Library is a complete elec- 
trical educator. Founded on practice—on 
20 years of shiresleeve experience—on 
work as it is actually done. Jammed from 
cover to cover with the kind of hardheaded 
facts you want. Written so that the begin- 
ner can easily understand it, yet so sound, 
so thorough, that it is the daily guide of 
59,000 highly paid electrical workers and 
engineers. 


@ Croft tells you the things you need to 
know about motors, generators, armatures, 
commutators, transformers, circuits, switch- 
boards, distribution systems—electrical ma- 
chinery of every type—illumination in its 
every phase—the most improved methods 
of lighting—lamps and lamp effects, etc.— 
how to do a complete job, from planning 
it, to completion. 


NO MONEY DOWN 
EASY PAYMENTS 
10 DAYS’ FREE EXAMINATION 


Fill in and mail the — below and we will 
send you the entire set of seven volumes for ten 
days examination on approval. We will take all 
the risk—you assume no obligation. If you 
decide to keep the books, send $3.50 in ten 
days and the  tatanee at the rate of $4.00 a month. 


Send this McGRAW-HILL coupon 


McGRAW-HILL BOOK CO. 
330 W. 42nd St., New York 18, N. Y. 
You may send me the seven volumes of the Croft Library 
of Practical Electricity for 10 days’ examination. I agree 
to return the books, postpaid, in ten days or remit $3.50 
then and $4.00 a month until the special price of $19.50 
has been paid. 

(T o ineure prompt shipment, write plainly and fill in 
all lines.) 





COPS SOS S OS EES SEES EE ESET HEHEHE SEE SEE EE EHO EHOSEE 
TORRE OPRESECCOCOOOCSS OOOO Peer ee el) 
POUR U PERUSE COCO OCOSSCESOCSIOCC CSS LL 


POeRURREEOESEOOO CSS OCOC COC OS CeCe eee 


COMPAS 1 00.occc cs cscs cesocttocevooves’s F-E.C.&M. 6-47 


For Canadian price write Embassy Book Co., 
12 Richmond Street E., Toronto 1. 
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There’s no equal 
to this line when 
it comes to easy 
wiring and easy 
maintaining. Re- 
vere units meet 
every require- 
ment BETTER! 


Service Station—Sports 
Lighting Equipment—Airport, 





The 
Famous 
Revere 


Hinged 
Floodlight 
Pole. 





REVERE ELECT 


‘6017 Broo¢woy — 


Industrial— 


Marine 


AIRPORT FLOOD.- 
LIGHTS (2 in., 18 in., 24 


in. lens sizes. A master- 


piece in design and con- 
struction. 





OPEN AND EN- 
CLOSED FLOODS 
150 to 1500 Watt for 
any type of mounting. 
Also portable models, 


RIC MEG. CO. 
Chicago 40, Ill. ° 









ASBESTOS and A.V.C. 
WIRES and CABLES 








ITS OWN T 


ia GS S$ 


Economy 


FOR EXAMPLE: 
ONLY SIX 
SIZES FOR 
16 WIRES 


No. 14 to 1,000,000 


c.m. inclusive. 


a connector 
can be used over 
and over again. 
Minimum wiring 
time . . . lower 
wiring costs. 


Write for 48-page 
illustrated catalog. 








ILSCO OPERATES 


UBE MILL 


AND 


CONNECTORS 








COPPER TUBE 
& PRODUCTS, Inc. 


NNATI 


























Heat holds no terrors for the “‘fire- 
eater” —or for Collyer Asbestos 
Wires. The heavy overloads and 
hot locations that break down 
ordinary insulations do not affect 
Collyer asbestos. Where moisture, 
corrosive vapors, and heat up to 
230° F. are expected, Collyer Asbestos Varnished 
Cambric (A.V.C.) insulation is recommended. 
Made by improved methods, with new non-toxic 
resin impregnating compounds, this wire is ideal 
for control and power circuits in steel mills, 
foundries, mines, and boiler rooms, for voltages 
up to 7500. Collyer All-Asbestos Wire withstands 
extreme temperature, up to 400° F. under dry con- 
ditions, on rheostats, control panels, heating 
equipment, etc., and gives maximum protecti 
against overloads or high ambient temperatu 


Maste for informegtion 
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Radeon Qo 


SOLAR 


STS 


FOR ALL STANDARD 


FLUORESCENT 
LIGHTING EQUIPMENT 


Made to exacting specifications, SOLAR Fluores- 
cent Starters are engineered to insure efficient 
lamp performance and are pre-tested in actual serv- 
ice. A twist of the wrist locks them firmly in posi- 
tion for perfect starting contact. For new equip- 
ment or replacement. 






STARTER 


Prompt - Dependable 
- Quick — “P-D-Q”’ 
Starters start in one- 
second or less. For 
better performance, 
longer lamp life, less 
maintenance, it's 
SOLAR “P-D-Q” 
Starters. 


U. L. APPROVED 







SOLAR “Glow-Type”’ 
Starters give dependa- 
ble starting and restart- 
ing in two to three sec- 
onds. Approximately 
6,000 lamp starts per 
starter. Reliable — eco- 
nomical. 


U. L. APPROVED 














State. 








] Type of Business........... 


SOLAR ELECTRIC CORPORATION 


FACTORY and SALES OFFICES 


WARREN, PENNSYLVANIA 














NISA President R. B. Turner of 
Windsor, Ontario, Canada, addressed 
the New England Chapter’s Foreman’s 
Meeting in Boston. Jack Reddington 
of Boston, N. E. Chapter President, 
listens to President Turner’s plea for 
continued exchange of shop practice 
ideas among NISA members. 


DATES AHEAD 


Edison Electric Institute—15th Annual 
convention, Atlantic City, N. J., June 


Pacific Coast Electrical Assn., Inc.—Mis- 
sion Inn, Riverside, Calif., June 4-6. 
Illinois Chapter IAEI—Seventeenth Mid- 
year meeting, Hotel LeClaire, Moline, 

Ill., June 5-6. 

American Society of Refrigerating Engi- 
neers—34th Spring meeting, Hotel Al- 
exandria, Los Angeles, Calif., June 9-11. 


American Institute of Electrical Engineers 
—Summer meeting, Montreal, Quebec, 
Canada, June 9-13. 

New York State Association of Electrical 
Contractors and Dealers, Inc.—Saranac 
Inn, Saranac, N. Y., June 10-15. 


National Electrical Manufacturers Asso- 
ciation—-Special section meetings, The 
— Hot Springs, Va., June 

Illuminating Engineering Society—Annual 
convention, New Orleans, La., Sept- 
ember 5-10. 

National Electrical Contractors Associa- 
tion—Annual meeting, Palace Hotel, 
San Francisco, Calif., September 8-10. 


Illuminating Engineering Society—Tech- 
nical Conference, Roosevelt Hotel, New 
Orleans, La., September 15-19. 

International Association of Electrical In- 
spectors—Northwestern Section, Eugene 
Hotel, Eugene, Ore., Sept. 22-24; South- 
western Section, Mission Inn, Riverside, 
Calif., September 29-October 1; West- 
ern Section, Mount Royal Hotel, Mon- 
treal, Quebec, Canada, October 13-15; 
Eastern Section, Seaside Hotel, Atlantic 
City, N. J., October 20-22; Southern 
Section, Hotel George Washington, 
Jacksonville, Fla., October 27-29. 

International Municipal Signal Associa- 
tion, Inc.—Annual meeting, Pantlind 
Hotel, Grand Rapids, Mich., September 
29-October 2 

National Safety Congress & Exposition— 
Chicago, Ill., October 6-10. 

National Electrical Manufacturers Asso- 
ciation—Traymore Hotel, Atlantic City, 
N. J., Week of Oct. 26. 

American Institute of Electrical Engineers 

idwest meeting, Chicago, Ill., No- 
vember 3-7. 

2nd International Lighting Exposition— 
~—— Stevens, Chicago, Ill., November 


f 


National Metal Trades Association— 
Palmer House, Chicago, Ill., November 


National Association of Manufacturers— 
Waldorf-Astoria Hotel, New York, 
N. Y., December 3-5. 
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PROMPT SERVICE FROM > 


Thee Ji iT y Line 


"Jiffy" SNAP-IN BLANKS 


"Jiffy" Knockout Seats are 
safe, cost less and are easy 
to install. Only one piece, 
they snap into place. No 


tools necessary. 
ADJUSTABLE 


Hoe CUTTER 


Cuts clean round holes quickly 
easily, and accurately through steel 
plates, boxes, fron, fibre and other 
materials. Ratchet wrench and 
spring pressure make It easy to 
operate in corners and cramped 
positions. Also available for use 
with drill press. 


"Jiffy" SOLDER DIPPER 


7? 
aN 

















"Jiffy" 








A practical tool for elec- 
tricians. Lasts a lifetime. 
It doesn't spill or waste 
solder, or burn the insula- 


y tion. 


SOLD BY YOUR JOBBER 
Write for "Jiffy" folder EC for full details, 


CLYDE W. LINT CO. 


Room 300, 1144 W. Washington Bivd. 
CHICAGO 7, ILLINOIS 























WE BUILT A BETTER 







ROTARY 
CONCRETE 
DRILL 


COME ON NOW AND BEAT 
A PATH TO OUR DOOR ..! 


@ Makes concrete drilling easy. 


@ Drills concrete, brick, granite 
and marble. 


@ Drills 85% faster than star drills. 


@ Drills precision holes; not de- 
flected by rocks. 


@ Pulverizing action; no sharp 
point to wear. 


@ Used by leading contractors. 


- @Can be resharpened at nomi- 
nal cost. 


@ For use in any rotating drill. 
@All standard sizes. 4” to 2”. 


Larger sizes made to order. 
WRITE NOW FOR PRICES. 
Phone SYcamore 2-4734 
SPM eckes SY PER EES NBR ERTL YES et oe ' 
*' Rotary Concrete Drill Co.-: 
},650 South Arroyo Parkway % 


‘J 
»% - a 


3 PASADENA. 2, CALIFORNIA. 
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MANUFACTURERS 


C. D. HEPLER HEADS 
TRUMBULL SALES DEPARTMENT 


Carroll D. Hepler, vice president, has 
been placed in charge of all sales ac- 
tivities of the Trumbull Electric Manu- 
facturing Company. 

A native of Seattle, Mr. Hepler at- 
tended the University of Washington. 
He was employed as assistant to the 





Cc. D. HEPLER 


president of the A. G. Manufacturing 
Company of Seattle and Los Angeles 
when that firm was acquired by the 
Trumbull Company in 1929. Mr. Hep- 
ler became president of the Trumbull 
Pacific Division in January 1945 and 
was elected vice president of the parent 
Trumbull corporation a year later. 


LIGHTING PRODUCTS CHANGES 


Robert H. Ehret has been appointed 
assistant sales manager of The Elec- 
tric Products Company, Cleveland, 
Ohio. He will be responsible for hand- 
ling headquarter sales negotiations. 

Gordon J. Berry, vice president and 
sales manager, announces the opening 
of a new district office in Chicago at 
915 Old Colony Building, 407 South 
Dearborn Street. Robert R. Kovach 
has been named district manager. 


G-E APPOINTMENTS 


L. M. Biggs has been named manager 
of the General Electric Company’s Con- 
struction Engineering Division. Mr. 
Biggs, who has been assistant manager 
of this division, succeeds C. M. 
Rhoades, who has retired. 

The appointment of Homer A. 
Rawson as sales manager of G-E light- 
ing components has been announced. 

Floyd M. Shumway and R. S. Osch- 
ner have been appointed North Cen- 
tral district representatives of G-E’s ac- 
cessory equipment products, tungar 
and metallic rectifiers respectively. 

















Jenkins Bros. also make Dia- 
* mond Seal Friction and Rubber 

Tapes which meet ASTM and 

Federal Specifications. 












MAGNIFIQUE!... 
WOT OR COLD..NEVAIR 
SMEARS 


i 


A Kill Cooked Up by Lipore 


@ Like skilled chefs, tape experts in the Jenkins 
laboratory check every step in the manufacture of 
Gold Seal. That’s why Gold Seal always has plenty 
of tack . . . never ravels, peels, smears your hands, 


or dries out. Ask for Gold Seal, by the box or the 


handy ten-roll can. Every roll is cellophane wrapped. 
Jenkins Bros. (Rubber Division) 80 White Street, 
New York 13, N. Y. 


==" MADE BY JENKINS BROS ... MAKERS OF FAMOUS JENKINS VALVES™="™ 








WHEN IT'S A REFLECTOR INSTALLATION FOR 








ANY SIGN 








ANY LOCATION «e 


scale 





ARE YOUR CORRECT 
AND PROFITABLE 


ANSWER 
ANY CONDITIO 


Competition in business means better lighting of 
sign boards. Here, there, and everywhere, signs 
featuring products will be illuminated to greatest 
readability and attractiveness, with QUAD UNITS. 
Round Angle Sign Reflectors—Rectangular Angle 
Sign Reflectors and Spade Sign Reflectors make up 
a line that makes sales for you. 


The weatherproof feature—the easy wiring feature—the flexibility—the uniform 
distribution of light and the interchangeable feature with QUAD sockets are 
among the many features you should investigate now. The times are ripe for 


good business. 


QUADRANGLE MFG. CO. 


e253. PEQR@A Se. 


CHiGaco/s, itt. 
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in 2 Important Ways! 
Every KONDU Fitting 





Only with Kondu can you take 
one fitting out of the line and put 
in another, without disturbing con- 
duit . . . or put up conduit before 
the fittings are delivered. Only 
with Kondu can you use either 
standard conduit or thin-wall, at 
any outlet. Kondu fittings are vi- 
bration-proof. Practically unbreak- 
able ... 100% re-usable. Write 
for the Kondu Catalog. 


KONDU CORPORATION, Erie, Pa. 


KONDU MFG. CO. LTD., Preston, Ontario 











ELECTRICAL CONSTRUCTION AND MAINTENANCE... 


The appointment of George H. Hop- | 
kins, Jr. as Great Lakes district repre- 
sentative for wiring devices has been 
announced. 

R. M. Darrin has been appointed as- 
sistant district manager of the Central 
Station Division, New York district. 


CROUSE HINDS APPOINTMENTS 


The Crouse-Hinds Company an- 
nounces the appointment of E. R. 
Monesmith as general sales manager 





E. R. MONESMITH 


with headquarters at Syracuse, N. Y. 

R. R. Northrup was named assistant 
to the general sales manager and A. F. 
Hills, vice president, continues as di- 
rector of sales. 


WESCO PERSONNEL CHANGES 


T. B. Kalbfus has been appointed 
manager, Market Development, of the 
Westinghouse Electric Supply Com- 
pany, reporting to D. M. Salsbury, 
executive vice president. Prior to 
his appointment, Mr. Kalbfus was 
Southern California district sales pro- 
motion manager at Los Angeles. 

G. M. DeKraker, former branch 
manager of the Amarillo, Texas branch, 
has been named Southwestern district 
apparatus and supplies manager. He 
succeeds Houston B. Watson, resigned. 

Richard Scott, former apparatus and 
supplies salesman at the Dallas Branch 
has been appointed branch manager of 
the Amarillo, Texas branch. 


FARIES APPOINTMENTS 


Faries Mfg. Company, Decatur, IIl. 
has made three recent additions to 
their field sales staff. E. C. Gaskill, for- 
merly representative of Emerson Elec- 
tric Company in Detroit, has been ap- 
pointed field representative covering 
the state of Michigan and Northern 
Ohio. . 

W. F. Schiefelbein, formerly with 
Graybar Electric Co. in Minneapolis, is 
now covering Minnesota, Western Wis- 
consin and the Dakotas. 

Robert M. Whelan, formerly with 
American Wire Co. has been appointed 





New England representative. 


Ie-D°E°A 


INTERNATIONAL DIESEL ELECTRIC AUXILIARY 


POWER 


ELECTRICITY 
Whenand Where You Need|# 


The thorough dependability and economy 
of IeDeEeA units result from advanced 
engineering and the combination of world. 
famous, International Harvester Engines and 
the finest electric generators made. 
IeDeEeA units range from 3 KW to 
50 KW (either AC or DC). All possess 
PLUS advantages users can see immediately, 
A choice of gasoline or diesel driven 
models to suit every requirement. 
DEALERS: I*eDeE*A Power represents 


today’s BIG opportunity for. steady sales 
and profits. Write for details. r 








INTERNATIONAL DIESEL ELECTRIC CO., INC. 
LONG ISLAND CITY, N.Y. 





5S A FAMOUS 


WITCHES 





CLOCKS 


For all types of electrical 
switching and time control 
Tork Time Clocks will control 
operations efficiently and auto- 
matically. Self-starting, _all- 
electric. A variety of models; 
for minutes, hours, days, or 
weeks. Plain or Astronomic 
Dials. 


Price from $13.00 list. 
OTHER TORK PRODUCTS 


TORK ‘PERSONAL’: Portable plug-in switch 
for home or office. Capacity 660 Watts. All 
standard features. 

TORK TYMOTHERM: for automatic and effi- 
cient heating control; ‘steady,’ ‘intermittent,’ 
and ‘off’ control. For oil, coal, or gas. 

WEEKLY CALENDAR WHEEL: Optional 
feature on all standard models provides for 
automatically skipping one or more days 
each week. 

POULTRY LIGHTING CLOCKS: Standard 
models for automatic Bright-Dim lighting 
equipment control for poultry houses. 

RELAYS AND CONTACTORS « SPRING-DRIVEN 

MODELS * CAM OPERATED TIMERS ¢ CLOCKS 

FOR SPORTS AND GAMES « SELECTOR WHEELS 

¢ TIME DELAY CIRCUITS * FREEZALARM FOR 

REFRIGERATION PROTECTION 


TORR CLOCh CO, 






Write for 
Bulletins 





JUNE, 1947 











m\ 

Ps 
FLUORESCENT 
LAMPHOLDERS 








Yes, P&S know-how, resulting from 
over fifty years’ experience in the 
manufacture of precision-made 
wiring devices, gives you these 
important features: 


@ Rugged Construction 
@ Highest Quality Material 
@ Easy, quick installation 


@long life contacts that hold 
lamps securely 


@Ample binding screws (backed 
out and spun) 


@Finding slots that simplify re- 
moval and replacement of 
lamps 

@Approved by Underwriters’ 
Laboratories 


DEPENDABLE DELIVERIES 


Send for complete information 


PASS & SEYMOUR, INC. 


SYRACUSE ‘9, @e YT, 











SYLVANIA ELECTRIC CHANGES 


Grenville R. Holden, formerly as- 
sistant to the president, was elected a 
vice president of Sylvania Electric 
Products Inc. 

Gordon S. Hughes has been ap- 
pointed merchandising manager of the 
fixture division of Sylvania. 

J. C. Hicks, formerly of Sylvania’s 
California Division has been named 
manager of the Southwestern Division 
in Kansas City. 


The Gibson Electric Company, Pitts- 
burgh, Pa. has named J. H. Scott as 
sales representative. He will make his 
headquarters at 823 Commerce Build- 
ing, Rochester N. Y. and cover Water- 
town, Binghamton as well as all of 
New York State west of these cities. 

W. M. Hicks has been appointed 
sales representative and will cover the 
New York metropolitan area, including 
Northern New Jersey. His headquar- 
ters are at 41 Park Row, New York 
City. 


The Miller Company, of Meriden, 
Conn., has appointed C. H. Phillips as 
field representative of its illuminating 
division, to cover the Tennessee, North 
Carolina and South Carolina territories. 
He will reside in Greensboro, N. C. 


The Holophane Company, Inc., New 
York, announces the appointment of 
Gene G. Rae as manager of the Con- 
trolens Division. 


La Salle Lighting Products, Inc. and 
Markel Electric Products, Inc., have 
purchased the building located at 107- 
111 Carroll Street, Buffalo, N. Y. 


Burlingame Associates Limited, 11 
Park Place, New York City, have been 
appointed to represent Eastern Ampli- 
fier Corporation, New York, in the New 
England states, Metropolitan New 
York, New Jersey, Eastern Pennsyl- 


vania, Maryland, Delaware and District 


of Columbia. 
r) 


The appointment of G. Taylor Stanton 
as manager of engineering of Holtzer- 
Cabot Division of First Industrial Cor- 
poration, has been announced. 


The Bryant Electric Company re- 
cently consolidated its West Coast Dis- 
trict offices and warehousing operations 
in a new location at 3310 Leonis Blvd., 
Los Angeles, Calif. R. L. Gill, Jr. is 
manager of the West Coast District. 








When you buy a 
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Watertight 
Plugs and 


Receptacles 


WITH STANDARD ATTACHMENT 


PLUG RECEPTACLES 


This equipment is ideal for 
outdoor floodlight and portable 
tool uses, for trailer camp con- 
nections, and any other location 
where completely weatherproof 
plug and receptacle installa- 
tions are needed. 

The receptacle shown fits 
standard FS and FD Pylets, and 
is also available with round 
flange for single and three gang 
assemblies. Receptacle takes 
standard 2 pole attachment 
plugs and is also available for 
three pole plugs, with or with- 
out one pole grounded. Thread- 
ed housing is galvanized cast 
iron; threaded cap is aluminum. 

The watertight plugs have 
standard attachment plug caps 
with cord clamp, and are equip- 
ped with soft rubber hood and 
aluminum threaded nut for 
watertight connection to outlet 
receptacle. 

Rating: 10 amp. 250 v.; 15 
amp. 125 v. 

Consult your Pylet Catalog 
for complete listings. 


1897 * FIFTIETH ANNIVERSARY + 1947 


THE PYLE-NATIONAL COMPANY 


1344 N. Kostner Avenue, Chicago 51, Illinois 











TELEVISION ANTENNA 
SYSTEMS [FROM PAGE 67] 


25 dollars per outlet. As many as 50 
to 75 outlets were served on each in- 
stallation. Amplifier type systems for 
broadcast and short wave were in- 
stalled in about 100 buildings in the 
New York area up to 1941 and cost 
about 50 dollars per outlet. 

Television master antenna systems 
vary in design details but follow quite 
similar patterns. The non-amplified 
systems designed by Amy, Aceves and 
King and by RCA both employ single 
broad band antennas, balanced trans- 
mission lines and a resistive network at 
each outlet. Each serves a maximum 
of six outlets per system. The RCA 
system, intended primarily for dealer 
demonstrations has a fixed number of 
six outlets all of which are installed 
even if fewer are needed. The Amy, 
Aceves and King system has adjust- 
able resistor pads which are propor- 
tioned according to the number of out- 
lets required. 

In areas close to television broad- 
cast stations, the non-amplified system 
may be adequate for small apartment 
houses. A separate antenna and trans- 
mission line are required for each six 
outlets and, since antennas can cause 
reflection and interference, they must 
be separated as widely as possible. 


Amplified Systems 


The type of antenna system which 
offers the best reception, requires only 
a single antenna array and can serve 
large numbers of outlets is the ampli- 
fied system. The general operating 
principles are similar in the several 
makes. The antenna is usually an array 
of dipoles for the several frequency 
bands. Signals are fed through trans- 
mission lines to amplifiers for each 
frequency band and the output of all 
coupled to a single transmission line. 

The amplifier provides a strong 
signal which overcomes the cable losses 
and the losses at the outlets which is 
necessary to prevent interference be- 
tween receivers. Amplifier systems 
usually provide not only the television 
bands but conventional broadcast, 
short wave and FM. 

Amplifiers are located near the roof. 
A typical four channel installation con- 
sumes in the order of 120 watts. The 
transmission line is RG/58U coaxial 
cable with 53.5 ohm characteristic im- 
pedance. A group of distribution 
transformers feed branch transmission 
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<Q Zfutomatic 


TIME SWITCHES 


of precision 





® Synchronous 
© Manually Wound 


; Stock Models from 
®. 1100 to 4950 Watts 
: per pole. 


cuHecx tHe Automatic ine 


For any load . . . for every installation, 
there is an Automatic Time Switch to 
meet the most rigid specification. Com- 
*j pact, ruggedly constructed Automatic 
Switches have pure silver contacts... 
"1 tamper proof cabinets with visible dial 
ft ...2 to 24 “on” and “‘off’’ operations. 
For dependable automatic time 
switches specify Automatic. 


Specifications and Information 


Time Switches Progressive jobbers 
interval Timers have complete infor- 
Poultry Switches mation on Automatic 
Flashers products. Catalog 
Reloys mailed direct at your 


; request. 


WRITE TODAY! 
Hhutomatts Lieetets 



















MFG. CO. 


50 STATE ST., MANKATO, MINNESOTA 











i Solves the Problem of 
Mailing List Maintenance! 


Probably no other organization is as 
well equipped as McGraw-Hill to 
solve the complicated problem of 
list maintenance during this riod 
of unparalleled change in industrial 
personnel. 


McGraw-Hill Mailing Lists cover 
most major industries. They are com- 
piled from exclusive sources, and are 
based on hundreds of thousands of 
mail questionnaires and the reports 
of a nation-wide field staff. All names 
are guaranteed accurate within 2%. 


When planning your direct mail 
advertising and sales promotion, con- 
sider this unique ard economical serv- 
ice in relation to your product. Details 
on request, 





. WAL “<4 
Mc GRAW-HILL | 


‘DIRECT MAIL LIST SEAVICE 


McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION 
330 West 42nd St., New York, 18, N. Y. 



































NEW! 


Non-Inductive 
Conductor Racks 








Racks available for any 
number of cables—cable 
sizes 5/16” to 23%”. 


@ Available in types for any number of 
cable, the M & W Types S-L Conductor 
Rack is designed so that cables are only 
partially surrounded by metal. This pre- 
vents induced current—permits the rack to 
be used for A.C. or D.C, systems, Simple 
— makes for quick, easy mounting of 
cables. 


Write today for Bulletin C-5-51 .. . 
tains full information on M & W. 
inductive Cable and Conductor Racks. 


M. & W. 


ELECTRIC MFG. CO. 


EAST PALESTINE OHIO 
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Make duck soup \ 


out of concrete! 


SH? Zz 


= 


— Rotary drill 
masonry 
4 times faster 


* Stay Sharp 50 Times Longer! 
Insure True-Size, Clean-Edged Holes! 
* Drill Concrete, Brick, Slate, Plaster! 


¢ Fit Rotary Drill, Hand Brace, Drill 
Press! 


pe Improved Carboloy* Masonry Drills 
make duck soup out of tough drilling 
jobs. Rugged, solid round shanks have 
Carboloy tips which stay sharp up to 
50 times longer between re- grinds. 
Holes are safely drilled only 4” apart 
without break-through. Unequalled ioe 
drilling holes for expansion bars, etc. 
B..,. — dealer or write for leaflet : 
particulars. Carboloy Company, Inc., 
11175 E. 8 Mile Ave., Detroit 32, Mich. 


om al 








15 POPULAR SIZES 
6 DRILLS WITH 
FREE CANVAS 
KIT—%6", 4", 
He", %", ¥,’ 
AND 5%’. 


$13.70 


| CARBOLOY* 


(TRADEMARK) CEMENTED CARBIDE 














MASONRY DRILLS 
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lines which terminate in the set out- 
lets. The outlet has a coaxial con- 
nector for the television set and FM 
and a three pin jack for broadcast and 
short wave. 


Raceway Systems 


In new buildings raceway systems 
should be installed according to the dis- 
tribution plan of the particular make 
of system that is to be installed. For 
non-amplified systems each line will 
serve six sets. A separate “home run” 
to the roof for each group of six out- 
lets is advisable since the runs should 
be as short as possible. However, 
coaxial cables may be run together in 
the same conduit without interfer- 
ence. Conduit should be % inch for 
single cables, 34 inch for two and three 
cables and 1 inch for five to eight. 

A 4-11/16 square box (72171) with 
single plaster cover will provide ample 
room for the outlet and set connector 
equipment. Provision should be made 
for power supply to the amplifier loca- 
tions. Pull and junction boxes should 
be figured on about the same basis as 
handling No. 14 copper wire (which 
approximates the diameter of RG/58U 
coaxial cable). 

Detailed layouts for buildings of 
various sizes and floor arrangements 
are now available (or soon will be) 
from the antenna system manufacturer. 
On new construction where there are 
no systems now specified or where 
pre-war radio distribution raceways 
are specified, it is particularly im- 
portant to obtain an up-to-date layout. 

Antenna distribution systems for 
television require very careful engi- 
neering design. It is vitally important 
to choose a system of reliable make. 
Installation should be made under com- 
petent engineering supervision with 
strict adherence to the manufacturers’ 
recommended methods. 





Pondering a knotty field problem dur- 
ing an electrical system changeover 
in a Minneapolis hotel are contractor 
Frank T. Langford (right), Langford 
Electric Company of Minneapolis and 


‘his job superintendent Carl H. Gause. 








For all types of 


Yo} (of-ValalsMoLIem lacb4lale 





IDEAL 
“THERMO-GRIP” 
Soldering Set 








Faster...Here’s “INSTANT HEAT 
SOLDERING” with a new unit that— 
in actual tests—heats 1%" copper pipe 
to soldering temperature in less than 
a minute. It’s modern in design, light 
weight, compact, portable, and can 
be used for long periods without 
overheating. 

Safer...All parts fully insulated. 
Current reduced to harmless low volt- 
tage. No fire hazard. 

Easier... Handy thumb switch per- 
mits close heat control for easier sol- 
dering. ‘'Pliers’’ grip work, leaving 
other hand free for soldering. 
Conserves Power... Draws current 
only when actually in use. 


ATTACHMENTS for handling all 
types of soldering jobs. 

“PLIER’ attachment for soldering work 
that can be held in jaws. 

‘“‘PENCIL” attachment for spot or seam 
soldering. 

“FORK” attachment for soldering in 
restricted spaces. 


Write for complete information, now! 


IDEAL INDUSTRIES, Inc. 


Successor to Ideal Commutator Dresser Co. 
104T Park Avenue Sycamore, Illinois 
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Automatic 


SWITCH LIGHT 


with the 
sealed-in neon glow lamp 


provides 


A nite-lite on every 
switch . . . a guiding 





light to every switch 


For all single and multi-gang 
toggle switch panels. Matching 
units for convenience outlets 


—LumiNite lights automatically when you 
turn room lights off! 


—Goes out when room lights are turned on! 
—Ends fumbling for switches in the dark! 
—lts ‘‘safety” glow helps prevent accidents! 


—Keeps wall free of smudges from groping 
hands! 


—Shows when you've forgotten to turn off 
lights remote from switch! 


—Operates for less than 2c per year! 
—Lasts for years without a burnout! 
—Operates on 2, 3 and 4-way switches! 
—Listed by Underwriters’ Laboratories! 


—Adds extra profits to every wiring job! Write 
for LumiNite-defails: or see your jobber 


wsociaril PROJECTS CO. 
80 E. Long St. Columbus 15, Ohio 


In Canada: LumiNite Products Co., Ltd 
2271 Danforth Ave., Toronto. Ontario. Canada 


ELECTRICAL 





INDUSTRIAL LIGHTING 
TECHNIQUES [FROM PAGE 74] 


loads has promoted the use of trans- 
formers located in the plant near load 
centers to supply power to the lighting 
circuits. Banks of three single-phase 
dry-type transformers can be fed from 
the 3-phase 3-conductor busduct sys- 
tem to obtain desirable lighting circuit 





TABLE Il 
Ballast and Transformer Efficiencies! 


Lumens/ 
Watt 2 
(Total 
Watts) 

46.5 
47.5 
33.9 
32.3 
48.2 
50.3 
49.8 
48.5 
48.2 
51.5 
50.9 
36.2 
36.2 
36.2 
35.8 
38.5 
35.4 


Approx. 
Watts 
Loss 


9.5 

8.5 
24.0 
30.0 
15.5 
11.5 
12.5 
15.0 
23.0 
14.0 
15.5 
32.0 
32.0 
32.0 
35.0 
36.0 
52.0 


Total 
Lumens 


2300 
2300 
4200 
4200 
4600 
4600 
4600 
4600 
6900 
6900 
6900 
8400 
8400 
8400 
8400 
16800 
16000 
32000 
120000 


Type of 
Ballast 


1-40/110-125 
1-40/199-216 
1-100/110-125 
1-100/200-250 
2-40/110-125 
2-40/199-216 
2-40/220-250 
2-40/240-280 
3-40/110-125 
3-40/199-216 
3-40/220-250 
2-100/110-125 
2-100/199-216 
2-100/220-250 
2-100/240-280 
4-100/240-280 
1-400/220-250 
2-400/220-250 80.0 36.4 
1-3kw/437-483 220.0 37.3 


1 Based on high power-factor, 60 cycle units, 3500- 
degree white fluorescent lamps, and standard mercury 
vapor lamps. 

2 Ratio of total lamp 'umens generated to lamp watt- 
ages plus watts loss in ballasts. 

— General Electric Co. Bulletin LD-1, May 
1946. 





voltages with a minimum of wiring. 
Where busduct systems are available, 
they should be considered as the power 
supply, and estimates made on the 
above basis. 

Figure 1 illustrates the many types 
of lighting combinations which can be 
applied to a 480 volt, 3-phase, 4-wire 
Y-connected secondary distribution 
system. Where lighting requirements 
indicate the use of incandescent, fluo- 
rescent and mercury vapor lighting, 
including the 3 kw. mercury vapor 
unit, it is well to consider the use of 
such an electrical distribution system. 
Wiring diagrams for some of the more 
popular types of ballasts and trans- 
formers are given in Fig. 2 for refer- 
ence convenience. 

Regardless of the technical perfec- 
tion incorporated in the design of a 
distribution system and an accompany- 
ing lighting plan, maximum efficiency 
can be achieved only through thorough 
correlation of these two electrical sub- 
jects. 


CONSTRUCTION AND MAINTENANCE ... 








How to handle all kinds 
of wiring and installation 
Ge jobs ... 











Fin strict 
accordance 


with the 


latest 


NATIONAL 
ELECTRICAL 
CODE 


ERE is the long-awaited electrical contractor’s job- 

book—the first revision in six years—almost com- 
pletely re-written in accordance with the new 1946 Code 
requirements and planned to enable electricians to under- 
stand the new rulings of the National Electrical Code 
and to do work in accordance with it. It restates in- 
volved rules in simple language; it provides explanations, 
furnishes practical directions, and is filled with dia- 
grams showing what the Code rules mean and how to 
apply them. A special arrangement groups rules, making 
it easy to find all the rules applying to any given job. 


Just Out — Sixth Edition 


NATIONAL ELECTRICAL 
CODE HANDBOOK 


By ArtHur L. Assotr Based on the 


616 pages, 5 x 7%, 418 | 1946 Code 
illustrations, $4.00 s 


This handbook is one of the most Adopted as 
unusual and helpful electrical 1947 Code 
books published. It gives a wealth 
of information from the practical angle of getting jobs 
done according to code requirements. It saves delay in 
starting jobs, it saves time and money in avoiding false 
starts, errors and violations. At the same time it con- 
tains so much clearly presented information that it will 
pay to use it for general reference on many questions of 
materials, plans, wiring, and installation. 














All rules for a job grouped in one place 


Once you have looked up a rule in this handbook, you 
may rest assured that you will not find later that there 
was another rule to be considered and that the job will — 
have to be done over. It reduces a maze of scattered 
rules to a logical and understandable system. 


—— what the code means and how it applies 
Oo: 

high-voltage equipment 
signal systems 

motor installation 
services 

grounding, etc. 


© Mail Coupon 


@ commercial buildings oF 
@ homes @ 
@ factories « 
@ outside work 2 
@ emergency lighting @ 


See it 10 days FREE. 


McGraw-Hill Book Co., 330 W. 42 St., NYC 18 


Send Abbott, NATIONAL ELECTRICAL CODE 
HANDBOOK for 10 ) examination on approval. In 
(10 days I send $4.00 plus few cents postage, or 
return book postpaid. (Postage paid on cash orders.) 





Position 
(For Canadian price write Embassy Book Co., 
12 Richmond Street E., Toronto, 1.) 
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